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Abstract
Saudi Arabia is the largest economy in the Middle East and the 18th largest in the world.
The country has the world's second-largest proven petroleum reserves and is the largest exporter
of petroleum. In 2016, Saudi Arabia had the third highest estimated value of natural resources at
$34.4 trillion (US). However, because of the 2014 oil crash, climate change, and the
development of renewable energy technology, the government has decided to transition from its
complete reliance on oil revenues and to start investing heavily in other non-oil sectors, such as
the renewable energy sector. The Saudi government plans to generate 30% of its electricity from
renewable energy sources and to establish a sustainable competitive market system. The country
has planned to make this enormous shift with the help of the McKinsey Global Institute and the
plan titled “Saudi Arabia Beyond Oil: The Investment and Productivity Transformation,” which
is also known as “the vision of 2030.”
Saudi Arabia and Norway are similar countries as they are both oil producers. Norway is
a leading country in terms of creating a sustainable economy that generates electricity mostly
from renewable energy, while Saudi Arabia has recently decided to shift away from fossil fuels
and to focus on non-oil sectors, such as the renewable energy sector. Thus, this thesis will
provide a comparative study between Saudi Arabia and Norway. This analysis will benefit Saudi
Arabia with the Norwegian success in shifting from its reliance on fossil fuels to other non-oil
sectors, mainly the renewable energy sector. The thesis will address the challenges that Saudi
Arabia may encounter in achieving its goals related to the 2030 vision of shifting toward a
sustainable economy and will offer some recommendations to facilitate achieving these goals
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Chapter 1

Introduction

Saudi Arabia has the largest economy in the Middle East, and it relies on fossil fuels for its
GDP. 1 More specifically, fossil fuels constitute 50% of its GDP and 70% of its export earnings. 2
The country has the second-largest petroleum reserves, with 17% of all global reverses, 3 and the
fifth-largest proven natural gas reserves. 4 Saudi Arabia remains the largest petroleum exporter in
the world. 5 Overall, high oil prices have shaped its economy and positively impacted its
citizens. 6 For instance, household income in Saudi Arabia increased by 75% when oil prices
doubled between 2003 and 2011. 7 Using its oil revenue, Saudi Arabia has increased the welfare
of its citizens, such as by providing them with free health care and education, without taxing
them for new services. 8 Evidently, Saudi Arabia has historically benefited from its natural
resources and used its wealth to create a high standard of living.
However, the oil crash in 2014 caused most oil-producing countries to suffer. This crash
harshly affected Saudi Arabia, 9 and it continues to drain the government’s budget. 10 The country
faced a deficit of $118 billion in 2016, which equaled 16% of GDP. 11 Financial issues may force
policy makers to decrease welfare in the future, such as by raising taxes for citizens. In fact, a

Look at the IMF report at: https://www.imf.org/external/np/pp/eng/2016/042916.pdf
Look at the U.S Energy Information Database at:
https://www.eia.gov/international/overview/world?view=production
3
Loot at OPEC report at: https://www.opec.org/opec_web/en/about_us/169.htm
4
Look at the World Factbook in the CIA official site at: https://www.cia.gov/library/publications/the-worldfactbook/rankorder/2253rank.html
5
Look at the U.S Energy Information Database at:
https://www.eia.gov/international/overview/world?view=production
6
Bina Hussein, ENERGY: Driving Force Behind Increasing Female Participation in the Gulf?, Atlantic Council 6-9
(2018).
7
Id.
8
Id.
9
Look at OPEC report at: https://www.opec.org/opec_web/en/about_us/169.htm
10
Hany Abdel-Latif, Rehab Osman and Heba Ahmed, Asymmetric Impacts of Oil Price Shocks on Government
Expenditures: Evidence from Saudi Arabia, 6 Cogent Economics & Finance 1-22 (2018).
11
Id.
1
2

1

new oil crash would affect almost all domestic sectors in Saudi Arabia, including health and
education. 12 Hence, in the case of an oil crash, the government would be responsible for helping
poor citizens with the consequences of the unmanaged deficit, which would create further
financial challenges.
The International Monetary Fund (IMF) stated that the financial reserves of Gulf region
countries will only be able to fill their budget deficits for the next 15 years. 13 The IMF observed
that the decreasing demand for fossil fuels has contributed to this problem. Many countries are
now prioritizing gas extraction, which is less disruptive to the environment, over fossil fuels. 14 In
addition, worldwide interest in renewable energy as a future alternative energy is increasing. 15
Therefore, oil-producing countries reliant on fossil fuels as the main source of their GDP will
face crises in the future if they do not diversify their economies. In particular, the Saudi economy
must overcome two main issues: climate change and renewable energy development.
Climate change is serious, and different countries have already started to witness its
power. It ultimately affects species distribution; increases the intensity of pests and diseases; and
alters patterns of precipitation, floods, droughts, water temperature, stream flows, and water
quality. Humans have long known about the direct link between their health and the climate. For
instance, internal organ health depends, to some extent, on the weather, as human
thermoregulation is linked directly to the circulatory system. 16 This means that any temperature
Id.
See the IMF report: The Future of Oil and Fiscal Sustainability in the GCC Region (2020) available at:
https://www.imf.org/en/Publications/Departmental-Papers-Policy-Papers/Issues/2020/01/31/The-Future-of-Oiland-Fiscal-Sustainability-in-the-GCC-Region-48934
14
Id.
15
Look at the official site of the Saudi Electricity & Cogeneration Regulatory Authority: The Development of
National Renewable Energy Policy for Saudi Arabia. available at: https://www.ecra.gov.sa/enus/Events/Pages/8thEvent.aspx?Eventid=20
16
Andreas Matzarakis & Bas Amelung, Physiological Equivalent Temperature as Indicator for Impacts of Climate
Change on Thermal Comfort of Humans, Seasonal Forecasts. 30 Climatic Change and Human Health, 161-172
(2008).
12
13

2

increase will directly affect human bodies. For example, hookworm disease affects
approximately 500 million people in tropical and subtropical regions, and it relies on hookworm
larvae, the life cycle of which is related directly to temperature and soil moisture. 17 It is clear that
humanity is facing the complicated and pressing threat of climate change, and to support its
citizens, Saudi Arabia must respond accordingly.
Renewable energy was introduced as a clean alternative for fossil fuel sources that can
power modern civilizations while not harming the environment, and it has become more
competitive than ever before because of technological developments. The price of solar energy
has decreased by about 85% since 2009, making it a promising energy source that is expected to
become even more competitive in the future. 18 The cost of photovoltaics (PV) per watt decreased
from $100 in 2000 to only $5 in 2020. 19 Following technological developments, many countries
have started to include renewable energy in their electricity grids. In fact, Norway produces 98%
of its electricity from renewable energy sources, mainly hydropower. 20 Given that the Saudi
economy depends on fossil fuels, the development of the renewable energy sector threatens its
stability.
As a result of these challenges to the Saudi economy, the government decided to
diversify its income sources. With the help of the McKinsey Global Institute, Saudi Arabia
published “Saudi Arabia Beyond Oil: The Investment and Productivity Transformation” (Vision

William W. Kellogg & Robert Schware, Society, Science, and Climate Change, 60 Foreign Aff. 1076 (1982).
Sofia O'Connor, James McElfish & Lovinia Reynolds, Corporate Renewable Energy Goals: What Does 100%
Renewable Really Mean, 49 Envtl. L. Rep. News & Analysis 10648 (2019).
19
Id.
20
Look at the article written in the official Norwegian government's site: Renewable energy production in Norway
(2016): available at: https://www.regjeringen.no/en/topics/energy/renewable-energy/renewable-energyproduction-in-norway/id2343462/
17
18

3

2030). 21 Vision 2030 outlines significant changes to the Saudi economy, aiming to increase its
non-oil revenue from 10% to 70% of the total government revenue by 2030. 22 Vision 2030 also
aims to deploy 58.7 GW of renewable energy to reduce the proportion of oil used for electricity
generation. 23 Thus, Saudi Arabia intends to generate 30% of the kingdom’s total generation
capacity from renewable energy. 24 Moreover, Saudi Arabia also wants to provide a competitive
market system that will allow the private sector to play a main role in its GDP. Nevertheless, the
constitution of Saudi Arabia makes the government responsible for the welfare of its citizens. 25
The constitution confirms that the government must actively regulate the market in a way that
benefits society as a whole. 26 Hence, Saudi Arabia must also respect its constitution and protect
its citizens as it develops its economy.
Norway is a perfect example of a country that is both an oil producer and a global leader
in renewable energy. Hydropower plants account for over 98% of electricity production in
mainland Norway. Furthermore, Norway’s $1 trillion oil fund, the world’s largest sovereign
wealth fund, aims to plunge billions of dollars into wind and solar power projects. 27 Unlike most
oil-producing countries, Norway has not relied on its oil resources after their discovery. Instead,
the government recognized the danger of its overreliance on oil, and it thus aimed to invest its oil

Look at the full report of McKinsey Global Institute (Hereinafter: the Saudi 2030 vision): SAUDI ARABIA BEYOND
OIL: THE INVESTMENT AND PRODUCTIVITY TRANSFORMATION. available at:
https://www.mckinsey.com/~/media/McKinsey/Featured%20Insights/Employment%20and%20Growth/Moving%2
0Saudi%20Arabias%20economy%20beyond%20oil/MGI%20Saudi%20Arabia_Full%20report_December%202015.p
df
22
Id.
23
Look at the ministry of investment report regarding the application of the 2030 vision regarding the renewable
energy sector Hereinafter: (Hereinafter: the Saudi's Renewable energy plan 2030). available at:
https://investsaudi.sa/media/1375/renewable-energy-17th-feb.pdf
24
Id.
25
See the constitution translated in the Saudi Embassy website: available at:
https://www.saudiembassy.net/basic-law-governance.
26
Id.
27
The official Norwegian government's site: Renewable energy production in Norway (2016), supra.
21

4

and gas revenues instead of spending them. 28 Norway created the Government Pension Fund
Global (GPFG) to take advantage of its oil revenues without affecting the general income flow to
the government. 29 Norway began depositing 90% of its total oil revenue into the fund to invest it
in other sectors, which diversified its economy. 30 Wisely, Norway recognized that because oil is
not sustainable, an economic reliance on it would become problematic when the demand for it
decreased.
Saudi Arabia faces three main challenges in shifting from an economy that relies on fossil
fuels to one that focuses on non-oil sectors, including the renewable energy sector. First, the
Saudi economy still depends on the public sector. This has resulted in the absence of a regulatory
framework that can provide a competitive market system for the private sector. In other words,
because the government largely relies on oil, it has not regulated the private sector or created a
competitive market system. Second, oil prices continue to decline. This is supported by the
decreased global demand for oil and increased renewable energy development, which has made
renewables more competitive. Third, Saudi administrative laws remain complex and
bureaucratic. Hence, the private sector is disinterested in investing in the country.
This thesis provides three recommendations for how Saudi Arabia can effectively
develop its non-oil sectors, mainly the renewable energy sector, and apply economic insights
from Norway. First, Saudi Arabia must provide a competitive environment for the private sector
to invest in the country. For this purpose, the country can adapt the successful Norwegian
economic model. It outlines that the state must be involved in the economy due to the

The Government Pension Fund Act: available at: https://lovdata.no/dokument/NL/lov/2005-12-21123?q=lov+om+statens+pensjonsfond.
29
Anita M. Halvorssen & Cody D. Eldredge, Investing in Sustainability: Ethics Guidelines and the Norwegian
Sovereign Wealth Fund , 42 DENV. J. INT'l L. & POL'y 389 (2014).
30
Heather Hachigian, Ambiguity, discretion and ethics in Norway's sovereign wealth fund, 17 Business and Politics
603–631 (2015).
28

5

constitutional responsibility of the government to provide welfare to its citizens. Hence, the
model does not accept neo-liberal economic theory, which argues that the welfare of society will
be achieved by the market, not the state. Second, Saudi Arabia must enact comprehensive
renewable energy laws. While the absence of renewable energy laws and the use of
governmental projects might increase the use of clean energy in the short term, these measures
cannot develop the sector in the long term. Instead, the government must provide a legal
environment to help the private sector invest in the renewable energy sector. Third, Saudi Arabia
should exploit its new gas discoveries to finance its non-oil sectors. Although the low oil price
can still help the government finance Vision 2030 and its own spending, these new discoveries
should be wisely invested in Vision 2030 and developing the renewable energy sector.
A comparative study between Saudi Arabia and Norway is useful, as the countries are
similar in terms of their oil abundance and tendency to shift toward renewable energy. Thus, this
novel thesis compares the goals of Vision 2030 with the Norwegian economic approach. It
advances the literature by providing policy recommendations for Saudi Arabia to achieve its
desired goal of focusing more on its non-oil sectors, including the renewable energy sector. In
this sense, Norway’s success in diversifying its economy should inspire Saudi Arabia.
Significantly, this thesis investigates countries that are leading in renewable energy laws and
practices. Moreover, it may assist Saudi Arabia in shaping its policies and plans to successfully
generate clean energy from renewable resources. Furthermore, it outlines how Saudi courts
should clarify and apply laws that affect the economy and renewable energy development.
The remainder of the thesis will proceed as follows. The first chapter will focus on
climate change and discuss the extent to which the climate affects human health and the
ecosystem as a whole. Further, this chapter will also analyze the long-term impact of climate

6

change on the political stability of countries around the world. In addition, the chapter will
emphasize that some economies have already suffered from extreme temperatures, posing
serious problems for developing countries.
The second chapter will cover the creation and development of renewable energy as well
as the necessity of shifting from fossil fuels to renewable energy. It will focus mostly on solar
energy, given that Saudi Arabia receives a lot of solar radiation, making it the most attractive
source of potential renewable energy. Plus, this chapter will discuss the unique challenges that
the renewable energy sector faces and promising projects that have been undertaken to address
these challenges.
The third chapter will focus on Saudi Arabia’s unique relationship with the environment.
The chapter will shed light on environmental norms under Islam, since many laws in Saudi
Arabia are inspired by Islamic rules. In addition, it will explain the four main Sunni schools of
jurisprudence and their debate over the ownership of energy, which has influenced Saudi Arabia.
Then, the chapter will focus on the Saudi constitution and the extent to which it forces the
government to be responsible for the welfare of its citizens and the environment. The chapter
will also discuss the Organization of the Petroleum Exporting Countries (OPEC) statute and its
roles for different oil-producing countries. Finally, the chapter will examine Vision 2030 and the
county’s goals for renewable energy generation.
On the other hand, the fourth chapter will target Norway. First, it will explain the
Norwegian economic model and the role of the state in its economic system, which differs from
that of other European countries. It will also analyze the Norwegian sovereign fund, which
invests oil revenues instead of using them to fund government spending. The chapter will
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conclude by examining the effectiveness of renewable energy laws in Norway in the
development of this sector.
The fifth chapter will outline the economic challenges that Saudi Arabia faces in pursuing
its energy goals. More specifically, the chapter will explore the limited role of the private sector
and the lack of a regulatory framework in Saudi Arabia. Additionally, it will determine the
impact of low oil prices and the extent to which these prices can hinder Saudi Arabia from
shifting toward a sustainable economy. The chapter will also concentrate on the complex
administrative laws that can prevent the private sector from investing in the country and thus
affect emerging sectors.
After comparing Norway and Saudi Arabia’s energy and commercial laws, the final
chapter will provide solutions to Saudi Arabia’s main economic issues. The chapter will explain
how Saudi Arabia can provide a competitive market system while also maintaining an active
public sector that regulates the market, thus providing welfare to citizens. The chapter will also
discuss why the government should enact comprehensive renewable energy laws to develop the
renewable energy sector. Finally, it will outline how the government can deal with decreasing oil
prices while also financing non-oil sectors.
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Chapter 2

Climate Change Crisis

Introduction
Climate change definitely exists and affects almost all aspects of life, and humans’ consumption
of energy remains just as ubiquitous, comprising an integral, uninterruptable aspect of modern
living, without which society cannot function properly. Unfortunately, over 8o% of the world’s
energy comes from non-renewable sources, which are distributed unevenly and depleting
quickly. 31 Civilization has been relying on fossil fuels as its main source of energy – a cheap,
effective source that can satisfy consumers’ needs. Although fossil fuels can deliver energy, they
disrupt the whole planet. The issue of climate change affects many nations politically and
economically, including their ability to survive under extreme climate conditions.
Many treaties and laws began to recognize the importance of protecting the environment.
This recognition can be seen in many treaties, such as the International Convention for the
Preservation of Pollution of the Sea by Oil, the United Nations Convention on the Law of the
Sea, the Convention on the High Seas, the Stockholm Action Program, the Stockholm
Declaration, the United Nations Conference on Environment and Development (UNCED), and
the European Convention on Human Rights (ECHR). In fact, the ECHR went even further in
linking a healthful environment to existing human rights, such as the right to privacy.
Nevertheless, courts do not seem to view environmental damage as a violation of human rights
unless the damage is severe. Therefore, it could be argued that environmental protection must be
a separate human right that stands on its own without the need to link it with other rights.
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It could be argued that climate change threatens our existence on this planet, in addition
to its political and economic impact. In terms of climate change’s threat to human existence, it
has been noted that extreme weather can affect food production, plants, and animals, which
humans rely on for their existence. Climate change also has been shown to increase the spread of
diseases, making many individuals more vulnerable to these diseases. Politically, climate change
seems to be a principal source of many revolutions in many regions and nations, such as
Afghanistan. In certain regions, climate change will increase droughts, resulting in demands that
the government satisfy people’s needs. Economically, trillions of dollars are lost annually to
extreme weather that hits many sectors, such as agriculture. Increased temperatures also decrease
workers’ productivity, many studies have found. Most importantly, I argue that neoliberal
economic theory is one of the principal problems with climate change research, as it focuses only
on making money as a goal, rather than viewing money as a measuring instrument, without
valuing the planet’s natural resources. This theory tends to ignore the externalities of trade in
markets – an issue that will be discussed below.
The rest of this chapter will proceed as follows: First, climate change’s serious impact on
our existence as humans on earth will be examined. Second, the paper will shed light on climate
change’s significant political impact on many nations, as their governments struggle to satisfy
their peoples’ demands. Third, the work will place some emphasis on how economies have
worsened from extreme temperatures, posing serious problems for developing countries. This
chapter also will discuss how neoliberal theory has not helped improve environmental quality
due to its mechanisms and assumptions, which will be discussed below. Finally, the chapter will
discuss human rights in the context of environmental quality, arguing that environmental rights
must stand on their own without being linked to other human rights.
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1. Impact of climate change on ecosystem
After the discovery of fire, human welfare started to improve due to humans’ ability to
harness energy, 32 which once came from their own muscle, fueled by plant and animal food. 33
The beneficial effects from the efficiency gained by exploiting the earth’s storehouses of energy
have been dramatic. The use of energy from fire and the presence of some greenhouse gases in
the atmosphere are acceptable and necessary. 34 However, the Industrial Revolution changed the
global climate, damaging the world’s ecosystems through overuse of fossil fuels. 35 The issue has
become a matter of survival, not merely a problem that affects humans’ welfare.
It is well known that climate always is changing, which leads many individuals to argue
that human beings are not the principal cause of climate change. 36 In the past 650,000 years, the
planet has experienced more than six cycles of glacial advance and retreat. 37 One of these cycles
ended 11,700 years ago, when the last ice age ended, which led to the beginning of the modern
climate era that enabled human civilization. 38 The earth also has experienced its hottest
temperatures in its earliest days from collisions with other rocky debris in the solar system. 39
Such collisions kept temperatures high enough to keep the planet in a molten state. 40 During
these times, the average temperature was upward of 3,600° F. 41 During these time periods, the
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planet was much warmer than it is now. 42 This shows that significant temperature increases are
normal and can be caused by many factors besides human intervention. The earth was very warm
not only in the beginning, but also during other periods. For instance, Paleoclimatologists have
long suspected that the middle Holocene period, roughly 5,000 to 7,000 years ago, was warmer
than the present day. 43 They argue that changes in the Earth’s orbit caused such temperature
rises. 44 These changes occurred slowly over thousands – even millions – of years, altering the
amount of solar radiation reaching each latitudinal band of Earth during each month. 45
Paleoclimatologists argue that these orbital changes can be measured, allowing for predictions
that the Northern Hemisphere was warmer during the mid-Holocene period than it is today
during the summer and colder during the winter. 46 Moreover, geologists say that between 600
and 800 million years ago, during the Neoproterozoic Era, the earth was so cold that ice sheets
not only capped polar latitudes, but also may have extended all the way to sea level near the
equator. 47 Thus, many argue that huge temperature changes usually happen due to external
factors.
1.1. Role of human in worsening climate change
However, these arguments have been proven to be inaccurate, as human intervention has
been found to be the main cause of current climate change. 48 The science has been developed to
prove it. Earth-orbiting satellites and other technological advances clearly have demonstrated a
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rapid increase in climate change compared with other periods. 49 It has been demonstrated that
over-production of carbon dioxide (CO2) and other gases, which began with the birth of the
Industrial Revolution in the mid-19th century, is the main cause of climate change, as the heat
from the sun cannot leave the atmosphere due to these gases being trapped in the atmosphere. 50
NASA definitively has said that increased levels of greenhouse gases must have caused the earth
to warm in response. 51 They note that the ice cores in Greenland and Antarctica clearly indicate
how the earth continually has been responding to changes in greenhouse gas levels. 52 Much
ancient evidence found in ocean sediments and tree rings also demonstrates that current climate
change is occurring 10 times faster than the average rate of ice-age-recovery warming. 53
Thus, it has been found that fossil-fuel emissions released to generate energy have caused
global climate change, posing a threat to all species on the planet. A large amount of CO2 and
other gases and chemicals are released into the atmosphere when carbon sources, such as
petroleum, are burned at fossil fuel plants, remaining in the atmosphere for thousands of years. 54
Their danger lies in the fact that many of these chemicals can trap heat in the lower atmosphere
through the greenhouse effect. Research has estimated that without these greenhouse gases, the
average temperature of Earth’s surface would be close to −18° Celsius (0° Fahrenheit), as
opposed to the present average of 15 °C (59 °F). 55
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Modern living has pressured the planet to release energy more than ever before – energy
generated by burning fossil fuels, leading to releases of greenhouse gases into the atmosphere
and worsening climate change. 56 When oil and other fossil fuels are burned, carbon combines
with oxygen in the air to make CO2, which is released in enormous amounts into the
atmosphere. 57 Generally, the sun’s heat enters the planet’s atmosphere, then escapes into space,
but these gases trap heat in the biosphere, resulting in global warming. 58 Furthermore, these
gases, generated mainly by human activities, remain in the atmosphere semi-permanently, do not
respond physically or chemically to temperature changes, and are described as “forcing” climate
change. 59 Furthermore, excess nitrogen in the atmosphere, in the form of nitrogen oxides,
eventually returns to the land and interacts with bodies of water. 60 This causes pollution, leading
to harmful algal blooms and creating oxygen-deprived aquatic zones. 61 In turn, the lowered pH
levels in the water and excess ammonia are viewed as toxic to aquatic organisms, jeopardizing
their survival. 62 Thus, organisms exposed to these phenomena either must adapt or face
extinction. 63
Burning fossil fuels releases a significant amount of greenhouse gases. It is estimated that
3.4 billion tons of oil, 4.5 billion tons of coal and natural gas in an amount equivalent to 2.02
billion tons of oil – along with wood and other forms of traditional biomass at a rate equivalent
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to 0.9 billion tons of oil – are created. 64 As a result, greenhouse gases in the atmosphere have
increased by 60% in the past 150 years. 65 Going further back, compared with 1750, greenhouse
gases have increased by 310%. 66 It is estimated that energy demands will increase from 12.5 to
25 gigatons of oil equivalent by the year 2035. 67 Such demand would cause a corresponding rise
in greenhouse gases, threatening the environment globally. 68 This threat is illustrated by
predicted temperature increases ranging from 1 to 30° C worldwide. 69 In the United States, the
average temperature is estimated to rise 3° C, which would result in more heat waves and an
increased risk of prolonged droughts. 70
Many climate-change skeptics have argued that climate change is uncertain, as is the
extent to which it would affect society. 71 After the fall of the Soviet Union roughly 30 years ago,
more and more global advocates have issued warnings – at the 1992 Rio Earth Summit and
elsewhere – leading many skeptics to say that the “green threat” has replaced the “red threat.” 72
It has been argued that because climate change’s potential damage is uncertain, it is unwise to
make any cost-benefit analyses. For instance, the three integrated assessment models that the
U.S. government uses have provided different estimates of these effects during the Obama
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administration. 73 This has led many experts to argue that making projections in the light of such
uncertainty is essentially worthless. 74
However, the unknown results from climate change do not mean that it will not be
catastrophic, i.e., climate change should be seen as a crisis, and the uncertainty simply reflects
the extent to which climate change is harmful. Thus, climate change always is harmful, even if
the harm has not been identified. Many climate-change skeptics often refer to uncertainty to
forestall mitigative action. 75 For political or ideological reasons, the uncertainty arguments often
are exaggerated to justify inaction. 76 Many psychological factors can explain climate-change
skeptics’ tendency to focus on climate change’s uncertainty, even if it always is harmful. 77
Among them is the fact that conflicts between scientists generate more doubts in participants’
minds than agreed-upon, but imprecise, estimates, thereby weakening individuals’ trust in the
experts. 78
1.2. Impact of climate change on human well-being
Climate change affects not only human health, but also all aspects of life. For example,
individuals have different vulnerabilities to change and susceptibility to diseases. 79 Thus,
hygiene practices that involve clothing and medical traditions and affect human health definitely
will suffer. 80 Moreover, land use plays a role in the distribution of disease carriers, and climate
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influences their range and affects disease outbreaks’ timing and intensity. 81 Humans long have
known of the direct link between health and climate. For example, fevers vary seasonally based
on weather. 82 Internal organs’ health also depends to some extent on weather, as human
thermoregulation is linked directly to the circulatory system. 83 Furthermore, when the
temperature rises, parasites that affect humans are more abundant, resulting in threats to human
health. 84 This issue is more serious for poor countries that tend to lie in the tropics or
subtropics. 85 For instance, hookworm disease affects approximately 500 million people in
tropical and subtropical regions through hookworm larvae, the life cycle of which is related
directly to temperature and soil moisture. 86
1.3. Impact of climate change on biodiversity
Climate change also has been affecting biodiversity and entire ecosystems adversely as
well. 87 It ultimately affects species distribution; increases the intensity of pests and diseases;
alters precipitation, flood, drought, water temperature, stream-flow, and water-quality patterns;
and alters the weather over and temperature of sensitive coastal and marine ecosystems, such as
coral reefs. 88 For example, Africa – which contains mostly forests, trees, and shrubs – is a
continent in which climate change threatens biodiversity. 89 Specifically, reduced rainfall and
increasing fires will stem from climate change in the semi-arid and sub-humid woodlands and
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savannas. 90 Climate change also will affect ecosystems’ habitat formation, soil fertility, and
carbon sequestration. Carbon sequestration is the process of trapping and storing atmospheric
carbon dioxide in the earth’s soil. Carbon sequestration is used to reduce the overall amount of
atmospheric carbon dioxide, thereby reducing the effects from global climate change. In short,
climate change adversely harms every type of ecosystem and every species on this planet.
Many industrial practices have caused significant damage by contributing to climate
change, one of which is deforestation. 91 Forests are carbon sinks in their natural states, as they
store more carbon than they release. 92 In fact, forests use carbon in a beneficial way that serves
the ecosystem. 93 For instance, trees convert carbon into stems and roots, while releasing
oxygen. 94 In fact, more than a quarter of the earth’s land area is forest, giving it the potential to
store 40% of soil carbon and about three quarters of the carbon in terrestrial plants. 95 Thus,
deforestation can lead to significant carbon releases into the atmosphere. It is estimated that
about 5.9 GtCO2 (gigatons of carbon dioxide) will be released annually as a result of
deforestation, comprising 17% of all annual anthropogenic GHG emissions. 96 Thus, saving
forests plays an important role in climate change mitigation. Forest fires are another issue that
forests faces, as they can kill some or all trees in a forest. 97 The nature of fire is related to the
evolutionary development of fire regimes that lead to climatic conditions such as drought. 98
Forest fires’ danger comes from the fact that burning forests release CO2 in large amounts over
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short periods, leading to increases in temperatures and more forest fires. 99 Fires not only release
CO2 into the atmosphere, but also produce large quantities of fine particulates and aerosols,
which affect human health. 100
1.4. Impact of climate change on sea levels:
Moreover, rising sea levels are another major effect from climate change that affects the
entire ecosystem. 101 This happens as a result of thermal expansion of water and the additional
influx of freshwater into oceans, as well as outflows of freshwater from ice sheets into oceans. 102
It is estimated that the global sea level will rise by 50-100 cm by the end of the century. 103 This
threatens many ecosystems and cities’ existence, e.g., through flooding. A large volume of the
world’s population lives on or near a seashore within the critical meter above sea level, such as
the Maldives, Bangladesh, and Indonesia. 104 Their existence will be threatened by climate
change and the rising sea level; thus, they might relocate to other parts of the world, which can
cause other serious issues that will be discussed below. This issue is not confined to developing
countries, but also to developed countries, such as the U.S., where rising sea levels threaten
many regions. For instance, Isle de Jean Charles, home to the Biloxi-Chitimacha-Choctaw tribe
of Native Americans, lost 98 percent of its land to rising sea levels since 1955, and its residents
have been dubbed “America’s first climate refugees.” 105 This clearly shows that sea level rise is
a crisis that affects not only human welfare, but also people’s very existence.
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Moreover, climate change also has affected oceans significantly, which can threaten
humans directly. 106 Oceans cover 72% of the Earth’s surface and a diverse global marine
ecosystem. 107 This marine diversity also has been linked to human survival, providing a key
source of food through fisheries and aquaculture. 108 It also can provide humans with financial
benefits due to the commerce that marine life generates. Marine life’s importance is maximized
in countries that historically rely heavily on the sea to provide food, such as Japan. It is estimated
that about 33,629 species live in Japanese waters. 109 Other reports have put that number above
155,542, as these species have been identified, but undescribed. 110 Thus, many countries like
Japan rely heavily on water and their habitats. This reliance is reflected in these countries’
consumption of seafood, e.g., Japan’s average per capita consumption of seafood is 66.9kg per
year, four times the world’s average. 111 Another example that illustrates healthy coastal and
ocean resources’ importance can be found in the U.S. economy. According to the National
Oceanic and Atmospheric Administration, under the U.S. Department of Commerce, 14% of
U.S. counties are adjacent to coastlines and produce 45 percent of their GDP from ocean or Great
Lakes resources. 112 It then could be argued that ocean resources are vitally important to many
countries that are adjacent to coasts, and that climate change threatens their survival and wellbeing.
1.5. Impact of climate change on animals’ extension
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It has been argued that some animals can adapt to climate change. When spring arrives
earlier, insects emerge earlier, leading to many birds laying their eggs to match insect availability
so that their young will have food. 113 It has been noted that Australian female butterflies’ annual
spring emergence from their cocoons has shifted 1.6 days earlier per decade, corresponding to
temperatures rising 0.14˚ C per decade. 114 Thus, many animals have altered their behavior to
adapt to climate change. Many other examples could be cited to illustrate animals’ behavioral
changes and abilities to adapt to the new climate. For instance, coral reefs, comprising colonies
of individual animals called polyps, have witnessed extensive bleaching when the ocean
becomes warm. 115 When bleaching occurs, the corals expel colorful symbiotic algae that live
within them. 116 Scientists noticed that corals around American Samoa were not bleaching, even
when the water was warm. 117 They exposed the corals to higher temperatures in their labs and
found that their heat tolerance had improved by 32.5%, i.e., they had become more adaptable to
ocean conditions. 118 It then could be argued that species, by their nature, can adapt to climate
change, which is why many species have survived as earth went through many significant
climate changes throughout its lifetime.
Thus, climate change is not confined to land-based ecosystems and affects marine
ecosystems as well. Climate change in marine ecosystems includes increasing water
temperatures, storm severity, and overall ranges in weather events. Marine climate change also
increases thermal and other stresses on species. 119 As a result of increasing temperatures, many
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marine species have relocated, which likely will lead to their extinction. 120 The distribution of
marine species is the result of their thermal tolerance, so if the temperature increases, these
species must relocate or face extinction. Thus, these species would face extinction whether they
remain in their original habitat or move to another one. Scholars predict a 50% reduction in the
overall number of fish species by 2055, which would lead to adverse conditions in countries
whose cultures depend on fish for food, such as Asian countries. 121
Amphibians are experiencing a significant decline in terms of population rates. 122 The
International Union for Conservation of Nature (IUCN) says that almost one-third of the world’s
amphibian species are threatened with extinction. 123 Thus, roughly 2,000 species would comprise
a mass extinction event on par with those from the past detected in the geological record. 124 The
Global Amphibian Assessment (GAA) says that much of this decline in amphibians is
attributable to anthropogenic causes, such as habitat loss and overexploitation. 125 It has been
argued that the Batrachochytrium dendrobatidis fungus, also referred to as “Bd,” or chytrid
fungus, is the main reason for these enigmatic amphibian declines. 126 It is known that Bd has
caused the extinctions of about 200 frog species found in undisturbed areas. 127 Bd is a
pathogenic fungus that causes chytridiomycosis, a skin infection that thickens superficial skin
layers, compromising a frog’s osmotic regulation, leading to death by cardiac arrest. 128 What
makes Bd so destructive to frogs is the fact that amphibians rely heavily on their skin, through
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which they conduct most of their gas exchange with the environment. 129 Essentially, amphibians’
skin is their primary physiological interface with the environment, thereby requiring them to live
in moist, humid, or aquatic environments. 130 Thus, without climate change, which makes regions
warmer, Bd would not be as effective, as it thrives in higher temperatures. 131 Moreover, this
means that even though Bd is causing diseases in amphibians, its efficacy requires temperature
increases that climate change facilitates. 132 The optimal temperature range for Bd is 17–25 ˚C,
and the optimum temperature is 23 ˚C. Thus, if the temperature lies below or above this range,
the fungus dies. 133
Climate change also has affected wild animals and has threatened many species with
extinction. It has been proven through the fossil record that five extinctions, comprising 50% of
all the planet’s animals, have occurred in the previous 540 million years. 134 Scientists argue that
four of these mass extinctions corresponded with global temperature peaks. 135 Current climate
change threatens all living species even more than the extinctions faced millions of years ago. 136
This threat comes from the fact that the planet’s temperature is increasing more than before, and
that since the 1970s, the earth’s temperature has increased, on average, by 0.6˚ C. 137 The
Intergovernmental Panel on Climate Change says that the temperature would rise by up to 6˚ C
this coming century. 138 This clearly shows that climate change affects not only human beings,
but also animals, which humans rely on for their food and welfare.
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Many examples can be provided to explain climate change’s threat to animals. For
instance, polar bears depend on Arctic sea ice for their survival. 139 Due to increasing
temperatures, these bears must move north to survive and find stable platforms. 140 This would
make these bears’ ability to hunt more difficult, as they cannot hunt on open water. 141 This issue
can be more serious for pregnant female bears, which are forced to leave the ice to find their
preferred terrestrial den areas, which are far away from the ice, as the ice continually drifts
farther from land. 142 Thus, these bears would face food shortages, thereby threatening their
survival. Another example of animals that face the threat of extinction from climate change is the
British ring ouzel, whose numbers have decreased by 58% just from 1998 through 1999. 143 This
decline is a consequence of climate change, as these animals could not continue to live in this
warm environment. 144 More specifically, the food shortages caused by extreme rainfall led to a
decrease in food availability, thereby threatening their survival. 145 Almost all animal species
have faced declines in their existence due to climate change, making the issue more serious than
if this extinction threatened only certain species. One dramatic study points out that up to 37% of
all species could face extinction by 2050 due to climate change. 146
Animal extinctions directly affect not only human health, but also the economy. It is
estimated that $360 billion will be lost annually due to the extinction of many species as a result
of climate change. 147 These losses were projected without taking into account the value of some
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habitats because it arguably entails non-use of the habitats, not their value. 148 This study seems
to be optimistic, as it breaks down the value of all ecosystem habitats and treats losses
individually. Another study, published in 1997, avoids the problem of breaking down the value
of all habitats in the ecosystem, instead reporting that U.S. biodiversity is valued at $389 billion
in 2005 dollars, compared with $3.5 trillion for the world’s biodiversity. 149 This study seems to
link climate change’s impact to the ecosystem as a whole and the extent to which it would affect
countries financially. It has been estimated that the loss of some habitats due to climate change
would comprise up to $144 billion in U.S. GDP and up to $1322 billion for the world. 150 These
predicted financial losses were attributed to the loss of some habitats due to climate change, not
climate change’s total impact on other sectors, such as the agriculture or transportation sector, as
losses will increase.
1.6. Argument of climate change skeptics’
One might argue that CO2 increases have made the earth greener, which eventually will
lead to cooler temperatures. 151 It also has been noted that over the past 35 years, a significant
greening has occurred globally, causing CO2 increases in the atmosphere, as plants are the
principal consumers of CO2. 152 An international team of 32 authors from 24 institutions in eight
countries conducted studies using satellite data from NASA’s moderate resolution imaging
spectrometer to examine the planet’s vegetative regions. 153 An increase in leaves on plants and
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trees equivalent in area to two times the continental U.S. was found. 154 More specifically, the
green leaves rely on sunlight to produce sugars, which are the plants’ principal food source. 155
This happens through photosynthesis, in which CO2 is drawn in from the air with water and
nutrients tapped from the ground. Thus, the increase in CO2 increases photosynthesis, spurring
plant growth. 156
This argument seems to ignore many elements that lead to greening the planet other than
CO2. Carbon dioxide fertilization is not the only reason for an increase in plant life on earth;
many other elements also are important, such as nitrogen and land-cover changes. 157 Moreover,
climate change by way of global temperature, precipitation, and sunlight changes all contribute
to the greening effect. 158 Many studies have been conducted to determine whether CO2 is the
main reason why plants grow. 159 They isolated CO2 and all other variables using several
computer models that mimic plant growth observed in satellite data. 160 It was found that CO2 is
responsible for 70 percent of the greening effect, i.e., CO2 is not the only reason behind plant
growth, as other variables play an important role in increasing plant growth, such as nitrogen,
which comprises 9% of the process of growing plants. 161 This clearly shows that although CO2
is the most important element in growing plants, this compound by itself, without other
variables, is not enough to explain the increased greening noticed on earth.
Moreover, CO2 increases affect many aspects of the ecosystem that humans rely on, such
as soil. The Natural Resources Conservation Service defines soil as “a living and life-giving
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natural resource.” 162 Soil plays an important role in conservation of the world’s ecosystem.
Healthy soil, combined with proper technique, can increase overall farm productivity and,
overall, positively affects surrounding ecosystems. Awareness of these issues is of the utmost
importance when considering the world’s ever-growing population. Restricted access to fertile
soil also may affect adversely the global fight to reduce, and eventually reverse, climate change.
Climate change has caused, and continues to cause, serious damage to soil health, which depends
on certain climate conditions, and when these conditions change, soil health may change
negatively. 163 For instance, when the climate becomes warmer, soil loses excess carbon, which
may result in poor soil structure and stability, reduced topsoil-water-holding capacity, limited
nutrient availability, and increased erosion. 164
1.7. Impact of climate change on soil health
Soil health simply refers to soil’s capacity to function as a vital living system,
maintaining water and air quality and promoting plant and animal health. 165 Thus, reduced soil
health most certainly would threaten ecosystems and, most importantly, their organisms,
including plants, animals, and humans. For soil to be viewed as “healthy,” it must be stable,
water must be infiltrated, and the microbial life within it must be diverse. 166 Soil health is
extremely important, as plants rely on soil, and it is known that plants capture energy from the
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sun for photosynthesis, which benefits the entire ecosystem. Thus, if soil is not healthy, plant
growth will shrink, providing less total energy for the ecosystem’s organisms.
Climate change also alters soil characteristics – such as its water volume, temperature,
and organic matter content – in many different ways. 167 Beginning with soil water, climate
change can affect soil water, as increasing temperatures lead to evapotranspiration loss of water
from the soil. According to the Intergovernmental Panel on Climate Change (IPCC), global
temperatures are expected to rise 1.1 to 6.4 ° C during the 21st century, which may lead to
significantly different rainfall patterns. 168 In some regions, rain totals will decrease, which
immediately can lead to water shortages and a lack of water infiltration into the soil. Moreover,
filtration losses and groundwater recharge are other consequences from reduced rain. 169 This
could be a serious issue, especially for Western states, because geographically Western states
rely heavily on groundwater. Large cities such as San Antonio rely almost entirely on
groundwater for their survival. 170 Soil water relies on the climate system through carbon,
nitrogen, and hydrogen cycles. 171 For these reasons, it can be perceived that any change in
climate most likely would affect the soil’s water negatively, and more broadly, the soil’s overall
health.
Moreover, soil temperature is an important feature of soil health, which climate change
affects significantly. 172 Unfortunately, soil temperature historically has been reported rarely,
although it is a very important measure in evaluating soil health. 173 It has been reported that any
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change, or general increase, in air temperature inevitably will lead to an increase in soil
temperature. 174 Soil temperature arguably can be viewed as the most important aspect of all soil
processes. 175 Under warmer soil temperatures, the soil process accelerates, i.e., organic matter
decomposes, microbiological activity increases, and nutrients are released more quickly than
they normally should be, increasing the nitrification rate. 176 Qian et al. have supported these
findings in Canada, where they found a relationship between soil temperature and air
temperature that affects snow cover depth in some regions. 177
Third, the soil’s organic matter level, without a doubt, is the most important component
of soil health. 178 An increase in organic matter can improve soil quality by holding oxygen and
other storage nutrients. 179 Organic matter also is important to microflora, which play a critical
role in soil health and productivity. 180 Some experts have reported that organic matter in the soil
has decreased due to climate change, and that this reduction has led to soil erosion. 181 The
importance of organic matter in soil also can be viewed in the context of its ability to act as both
a carbon source and a sink in the biosphere during climate change. 182 Climate change has
affected all these organic-matter benefits significantly, causing soil carbon to decrease overall,
with a loss of 4 Pg global grasslands in only 50 years. 183 Moreover, soil’s chemical process has
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increased rapidly due to external climate change, which has led to many consequences, such as
loss of salts and other nutrients. 184
1.8. Impact of climate change on food production
As a result of climate change’s effects on the ecosystem and soil health, food production
also has been affected significantly. The IPCC finds that climate change will affect important
crops – such as rice and wheat, which are grown in tropical and temperate areas, respectively –
negatively, with local temperature increases of 2° C or more. 185 In fact, the impact already has
occurred, fueling some arguments that decreasing the temperature by 1.5° C would be
insufficient to stop agricultural productivity loss. 186 It has been argued that even if countries
exercised extremely aggressive mitigation efforts, the temperature still would increase by at least
2° C above pre-industrial levels during the 21st century. 187 A study indicates that by 2080,
agricultural output would decline by 24% in Latin America, 28% in Africa, and 19% in Asia. 188
In some regions, the percentage of losses will be attributed more to location. For instance,
India’s agricultural output would decrease by 38%, and some African countries would witness a
50% decrease. 189 Thus, climate change’s impact on food production is a crisis that must be
addressed due to steady population growth. It is estimated that the world’s population will grow
from 7 billion today to 9 billion by 2050.190 Thus, the food industry must increase output by 40%

Id.
Jonathan Verschuuren, The Paris Agreement on Climate Change: Agriculture and Food Security, 7 Eur. J. Risk
Reg. 54 (2016).
186
Id.
187
Id.
188
WILLIAM R. CLINE, GLOBAL WARMING AND AGRICULTURE: ESTIMATES BY COUNTRY 79 (2007).
189
Anthony Nyong, Climate Change Impacts in the Developing World: Implications for Sustainable Development, in
CLIMATE CHANGE AND GLOBAL POVERTY: A BILLION LIVES IN THE BALANCE? 47-51 (Lael Brainard et al., eds.,
2009).
190
Verschuuren, supra at 55.
184
185

30

to satisfy the demand from this population growth. 191 This goal is difficult to achieve due to
climate change, and more than 50% of some regions, such as Sub-Saharan Africa, will be
affected negatively. 192 In fact, an increase in food production would lead to more pollution,
thereby exacerbating climate change. 193
Not only is food production a victim of climate change, but food access is also a serious
issue that affects many people. 194 Food access simply refers to the amount of food that
individuals need to meet their nutritional needs. 195 It also refers to the extent to which food that
can meet individuals’ nutritional needs is affordable. 196 This issue is critical because most
individuals are not producing their own food, but rather buying it. 197 Thus, food prices would
determine whether people can receive enough food to satisfy their needs. This also means that if
demand increases, the price would increase as well; thus, many poor people might not be able to
afford food that they once were able to acquire. Climate change would harm the agriculture
industry, as explained above, while the population continues to grow, i.e., households would face
a crisis in terms of food access, and their vulnerability to food insecurity would increase. 198
The issue of food production also affects labor in many counties, especially among those
that rely heavily on agriculture in their GDP. For instance, India’s agricultural sector is its
economy’s Achilles heel. 199 Agriculture’s contribution to the economy is 17-18 percent of GDP,
but 60 percent of labor. 200 Thus, if climate change affects the agriculture industry, most of the
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labor force would be harmed, which would affect the whole economy, as well as the country’s
stability. 201 It is estimated that by 2100, up to 40% of the nation’s crop production would be
lost. 202 Thus, most of the labor will pose more difficulties for Indians. 203 This issue would lead to
climate change inflation; thus, laborers would not be able to satisfy their basic needs, turning
them into climate refugees. 204
1.9. Impact of climate change on water quality
Climate change has affected many other essential resources, such as water. Throughout
history, water has been the main source of human survival, satisfying drinking needs, as well as
agricultural needs. Thus, it is no surprise that most civilizations that have endured were located
near water sources, such as the Roman Empire. Thus, water is not only a valuable resource, but
also a sacred resource that humans rely on for survival. To understand how climate change
affects freshwater, which is suitable for drinking, an understanding of global water distribution is
required. On this planet, approximately 98% of the water is saltwater ,while the remaining 2% is
freshwater. 205 Of this freshwater, approximately 70% comes from snow, while the remaining
30% is groundwater, with only 0.5% surface-based, cradled in lakes and rivers. 206 This shows
that only a small portion of water is surface-based, which many low-income populations rely on
for drinking water; thus, any negative effects on this source could endanger large populations. 207
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To describe the issue of climate change’s impact on water quality, it is important to
understand how CO2 has been integrated with water during the Industrial Revolution. 208 It is
estimated that one-third of the CO2 released from fossil fuels dissolves in oceans, which are
viewed as the largest “carbon sinks.” 209 When CO2 dissolves in the ocean, it reacts with
seawater to form carbonic acid. 210 Oceans naturally have a pH of 8.16, and since the Industrial
Revolution began, the pH has decreased by 0.1. 211 This number appears small because the pH
scale is logarithmic, but this means that oceans have become 30% acidic in the past 250 years. 212
It is expected that the ocean’s pH would drop another 0.3 to 0.4 units by the end of the
century. 213 This would mean that by the year 2100, the logarithmic value of the ocean would be
120% compared with the present day, which would seriously affect not only ocean species, but
also humans’ health and their main drinking-water source.
Water quality is tied not only to increased CO2 levels, but also to increases in global
temperature. Water-temperature increases change water’s chemical reactivity. 214 This can cause
water-quality standards in water bodies to suffer. 215 Moreover, when water becomes warmer, it is
less able to carry oxygen, thereby affecting all animal life. 216 Researchers at the University of
Copenhagen in Denmark said the oceans will continue to lose the capacity to hold oxygen,
leading to more frequent “dead zones” (hypoxic zones), which support little to no life. 217 It is
projected that high water temperatures could cause many forms of water pollution, such as lost
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nutrients, dissolved organic carbon, pathogens, pesticides, and salts. 218 It also has been projected
that high temperatures would increase bacterial growth in global water resources, thereby
affecting human health. 219
Increased rainfall from climate change also can affect water quality. For instance, in
Northeast regions, increases in heavy-precipitation events would lead to water infrastructure
problems because increasing water volumes would overwhelm water treatment plants and sewer
systems. 220 Heavy downpours also would lead to increased amounts of runoff into rivers,
dumping sediment, pollutants, and other materials into water supplies and making them unsafe
for human consumption, thereby requiring water treatment. 221 In fact, increased rainfall also
would lead to increases in levels of these pollutants in water supplies and boost erosion, leading
to deteriorating water quality. 222 Moreover, escalated occurrences of lower river flows arguably
would decrease contaminant-dilution capacity, which would lead to higher pollutant
concentrations, especially in areas that struggle with climate-change-induced runoff
reductions. 223
Water quality is not the only climate-change issue, as water shortages also present a
problem that must be addressed, especially with the planet’s steady population growth. It is
known that climate change already has altered water resources’ quantity and quality. 224 This
includes changes in precipitation patterns, warmer temperatures, increased flooding in some
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areas, and droughts in others. 225 This issue is problematic, especially for poor people, as such a
shortage would lead to increased water prices, thereby forcing them to spend more of their
incomes on this necessity. 226 Such spending eventually could worsen poor people’s economic
predicament even more. 227 A study indicates that the world needs to increase 30% of its water
resources to satisfy future demand in response to population growth. 228 In fact, the present
demand for water still is viewed as a global challenge, as a large number of people live in
watersheds that are exposed to water scarcity. 229 It is estimated that 2.4 billion (39%) of people
living in watersheds are exposed to water scarcity. 230 This number will increase to 4.3 billion
(53%) people. 231 Such a lack of water among more than half the population would threaten not
only the economy, but also the ability to survive. Consequently, many civilizations would be
endangered from a lack of water caused mainly by climate change.
Many countries decided to satisfy their water demands by using groundwater. It is known
that groundwater is the main container for freshwater. A statistic shows that roughly 90% of U.S.
freshwater comes from groundwater. 232 Moreover, more than half the U.S. population drinks
water from groundwater. 233 In rural areas, more than 90% of citizens consume their freshwater
from groundwater. 234 In fact, large cities rely entirely on groundwater for survival, including San
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Antonio. 235 Groundwater also plays an important role in growing food, as almost 65% of
groundwater is used for irrigation to grow crops. 236 This clearly shows that groundwater plays a
significant role in providing drinking water for society more than surface water, as most of the
population consumes their freshwater from it.
1.10.

Impact of climate change on agrobiodiversity

A lack of water globally would lead to many other issues, such as an agrobiodiversity
crisis. 237 This issue also threatens the world’s food supply. Agrobiodiversity entails multiple
biological resources, comprising the core of food production. 238 This includes diverse varieties of
animals, plants, and microorganisms that sustain agroecosystems’ functioning. 239 In the 21st
century, the U.N. speculates that the world would lose 75% of its food-crop diversity due to the
fact that farmers would want to use genetically uniform crops instead of local crops. 240 This has
led to the current situation, in which only 12 crops supply 80% of the world’s plant-based dietary
energy, with thousands of crops in existence, but not used. 241 One of the main reasons is
financial, as these 12 crops reap more profit and are genetically uniform. In fact, out of the 12
crops used most often, only four supply approximately 60% of plant-derived calories and protein
worldwide. 242 This could be a crisis not only for people’s health, but also for food security.
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An example that illustrates the perils of depending on only one or a few crops is the Irish
Potato Famine of the 1840s. 243 This crop was introduced to Spain, England, and Ireland in
1590. 244 For two centuries, these three nations were the sources for all potatoes in Europe. 245 As
a result of the Irish crop’s genetic uniformity, only a single infestation caused massive
devastation. 246 This famine led to the deaths of more than 2 million people and lasted five
years. 247 This demonstrates the importance of agrobiodiversity to ensure a healthy, secure food
supply. The U.N.’s Food and Agriculture Organization said in 2009 that one-sixth of the world’s
population is malnourished chronically worldwide. It could be argued that among other reasons,
a lack of agrobiodiversity is one reason, as it affects food security. 248
As a result of the lack of food production, many countries tend to use pesticides heavily
to protect a variety of crops. Pesticides play a major role in satisfying this increased need for
food production. In addition, population growth in not the only reason for demand, as the same
people spend more money on food, and they consume in a way never seen before in history.
According to the Consumer Expenditure Survey (CE), in the Bureau of Labor Statistics, U.S.
consumers spent $6,129 on average in 2010 on food. 249 Thus, almost 15% of the average
household’s annual expenditures went toward food. 250 This number is increasing every year, and
this significantly larger amount of food consumed has led to many environmental issues due to
externalities from industrial farms, as well as health issues such as obesity. 251 It has been argued
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widely that outbreaks of foodborne illnesses have risen dramatically due to the increasing
amount of "food miles" traveled by the products that make up our daily meals, as well as this
food’s growing size and complexity. 252
Although pesticides positively affect crop protection against insects and other pests, they
also have been shown to be harmful and even toxic to humans, animals, and the environment. 253
Essentially, pesticides are designed to kill regardless of whether it is a pest or a human. 254 These
pesticides are formulated to attack and destroy organisms, which are living entities. 255 It is
estimated that over a billion pounds of chemical pesticides are spread in farms, schools, parks,
and many other places nationwide. 256 It also has been estimated that more than half of
Americans’ food contains chemical residues. 257 In short, because humans occupy part of nature,
poisoning pests eventually can backfire, leading to poisoned people.
Many experts have argued that hydroponic and aquaponic methods of growing food in
perpetually flowing water, in which nutrients are dissolved, can be viewed as organic, which can
play an important role in satisfying increasing food demand. 258 It also means that these crops are
not grown in soil, but rather on roofs, yet still are viewed as organic, healthy food. In the U.S.
and EU, organic certification is granted to crops that meet certain requirements, even if they
were not grown in soil. 259 Proponents of hydroponic organic certification argue that they can
reduce the amount of water and energy use compared with soil-based farms, as soil requires a

Emily Broad Leib, The Forgotten Half of Food System Reform: Using Food and Agricultural Law to Foster Healthy
Food Production, 9 J. FOOD L. & POL'Y 17, 60 (2013).
253
John Carlucci, Reforming the Law on Pesticides, 14 VA. ENVTL. L.J. 189, 224 (1994).
254
Id.
255
Id.
256
Id.
257
Id.
258
Dan Nosowitz, Can Hydroponic Farming Be Organic? The Battle Over The Future Of Organic Is Getting Heated.
Modern Farmer 1-15 (2017).
259
Id.
252

38

large amount of water, while the other farms do not rely on soil. 260 They also say that their farms
can reduce transportation costs, as their crops can be grown anywhere, including indoors and
smack dab in the middle of cities. 261 They also argue that even when crops are not grown in soil,
they can be just as sustainable and eco-friendly as any traditional crop. 262
However, this tendency toward relying on unnatural methods to minimize climate
change’s damage to food production has faced much criticism. 263 It has been argued that the
main aim of providing certification for non-soil crops is reaping profits for large corporations, as
the organic label is worth about $40 billion a year. 264 Moreover, throughout history, humans
have relied on soil to grow their food, and it has been proven that these crops satisfy humans’
vitamin and mineral needs. Thus, there is no doubt that healthy soil is beneficial for food
production. On the other hand, non-soil crops still need time to prove their efficacy over time,
and extant research is insufficient to claim that non-soil crops are just as beneficial as soil crops.
Another major criticism is related to the fact that non-soil crops detach themselves from the
ecosystem. 265 In other words, soil is not only important for food production, but also plays a role
264F

in the ecosystem as a whole, which allows for thriving communities of beneficial insects and, in
turn, an entire ecosystem around them. 266
265F

1.11.

Impact of climate change on the energy sector:
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Finally, climate change heavily impacts the energy sector. When the temperature rises,
energy demands increase for cooling purposes. 267 Thus, people will use air conditioning, which
means that more energy will be used to satisfy this need. In the U.S, if the temperature heats up
by 1.8° F, energy demand increases by approximately 20%. 268 Net expenditures on annual
heating would increase by 10%, which will cost $26 billion by the end of the century. 269 This
percentage will increase during warm weather, as cooling demand would increase by 22%,
which will cost $57 billion. 270 To meet peak demand, investment in energy generation and
distribution infrastructure will be needed to manage system reliability and peak demand. 271 For
instance, based on a 6.3 to 9° F temperature increase, the need for electric generating capacity
will increase 10-20% by 2050. 272 Thus, hundreds of billions of dollars are required in additional
investment. 273
The issue of the energy sector is not only about generating electricity for cooling and
heating, but also about energy for basic needs such as water. 274 The energy sector is connected
with water systems, as energy is used to pump, transport, and treat drinking water and
wastewater. 275 The need for cooling water is important to operate many of today’s power plants,
such as hydroelectricity plants. 276 Hydroelectricity is a major source of power in parts of the
U.S.; thus, any issues in the water-cooling process might affect this energy source. 277 In other
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words, changes in precipitation, increased risk of drought, and any change in snowmelt timing in
the spring will influence patterns used for energy and water use. 278 For instance, power plants
used for cooling purposes require large amounts of water. A kilowatt-hour of electricity needs 25
gallons of water, which will be drawn from rivers or lakes. 279 This might affect the use of water
as a resource, as much water will be withdrawn to generate energy as demand increases. 280 Thus,
many governments are conflicted over whether to stop or slow plans for new power plants due to
water withdrawal issues. 281 This issue could be problematic for hot regions, such as the
Southwest. 282 These regions likely will reduce water supplies due to increased temperatures and
evaporation, as well as possible decreased rainfall. 283 The stress on water will occur due to the
fact that water is necessary for electricity production. 284 It then could be argued that the climate
change crisis affects almost all aspects of life and the entire ecosystem as a whole.

2. Political Impact of climate change
It has been noted that climate change significantly impacts nations politically, and in
some cases, it might threaten these countries’ existence. Thus, one must not think that climate
change is only an economic and environmental matter, but also can play a vital role in the
political realm. Climate change has been a major reason for political instability in many
countries, although it is not the only reason. Temperature increases have caused many droughts,
which have affected people’s lives, leading to revolutions or mass migrations. Many countries
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seem to underestimate the importance of natural resources, while avoiding climate change issues
and focusing only on short-term gains, such as oil revenues. This will lead to serious issues in the
future, as people, since ancient times, could not survive and build civilizations unless they lived
near water and natural resources that could aid their survival.
2.1. Role of climate change in the Indo-Pakistani conflict
Many developing countries seem to be affected by climate change more than other
nations, leading to many political consequences. The conflict between India and Pakistan is an
example of the extent to which climate change can elicit long conflicts between countries – and
sometimes even wars. 285 The root of the conflicts started when Britain decided to draw an
international boundary between India and Pakistan at the time of the subcontinent’s partition. 286
India suddenly became an upper riparian state, while Pakistan became a lower riparian region. 287
Thus, the water from six major rivers flowed from India to Pakistan. 288 Due to India’s increasing
water needs, the nation began to suspend water flows to Pakistan to satisfy its water demands. 289
These demands have increased mainly because of climate change through rising temperatures. 290
Suspending river water flows to Pakistan affected Pakistan’s agricultural and agrarian
infrastructure, as it was heavily reliant on river water for irrigation. 291 Thus, many people in
Pakistan became more vulnerable due to a lack of water, which put pressure on the government
to find solutions. After a decade of strained relations between India and Pakistan, both nations
signed the Indus Waters Treaty, which ended the conflict for a while, but the issue has heated up
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recently. 292 This shows that humans rely heavily on natural resources and cannot survive without
them, regardless of their development, as India and Pakistan are countries with strong military
capacity, yet were affected significantly by water shortages from climate change.
2.2. Role of climate change in the political instability in Sudan and Ethiopia
Drought not only creates conflicts between countries, but also can spark food riots among
individuals within a country. This issue could be seen in Ethiopia and Sudan, as both
experienced severe droughts during the 1980s. 293 The issue began in the 1950s, when climate
change’s effects began to appear, and decreasing rainfall in the region became noticeable. 294 It is
estimated that more than half the highland soils showed significant signs of accelerated erosion,
i.e., millions of hectares of cultivated land became useless. 295 Moreover, livestock mortality
increased by 90%, boosting meat prices more than 25% compared with pre-drought prices. 296
Furthermore, grain prices increased to 2.5 times their pre-drought levels. 297 Thus, the most basic
human needs became difficult to obtain. This led to the Ethiopian highlands becoming unable to
support its population due to climate change. 298 Thus, many suggestions have been offered
concerning where to resettle the massive population. 299 Consequently, food riots began and
escalated to the point that the Nimeiri regime was overthrown in April 1985. 300 It should be
noted that the riots that led to political instability mainly were the result of climate change and

Id.
Peter Cutler, The Political Economy of Famine in Ethiopia and Sudan, 20 Environmental Security 176-178 (1991).
294
Id.
295
Id.
296
Id.
297
Id.
298
Id.
299
Id.
300
Id.
292
293

43

temperature increases. Thus, without the consequences from climate change, these countries
would not have faced this crisis, which led to a political disaster.
2.3. Role of climate change in the ending of the monarchy in Afghanistan
Similarly, Afghanistan also has suffered from drought, leading to a political crisis that
lasted for many decades. In fact, Afghanistan’s instability continues to the present day, and one
of the main reasons for this chaos is drought from climate change. 301 It must be noted that
Afghanistan is not viewed as a drought-prone country. 302 However, due to climate change,
droughts hit the entire nation, causing much damage. 303 The most relevant drought was recorded
in 1970, which resulted in displaced populations, loss of animals, and severe food shortages. It
has been estimated that these droughts have affected almost half the population. 304 Altogether, 4
million residents were affected severely, and approximately 12 million still face the threat of
famine. 305 More than a million citizens have relocated due to a lack of water and food from
climate change. 306 This has led to the nation’s mortality rising by two people per 10,000
population. 307 It must be noted that before climate change, a king ruled Afghanistan, and
political life was stable. However, due to the massive droughts, Mohammad Daoud came to
power on July 17, 1973, dethroning the king in a coup partly sponsored by Parcham. 308 This,
again, shows that the issue of climate change can play a central role in political life.
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One might argue that climate change caused many issues to these countries as a result of
their reluctance to protect the environment, either through policies or non-disruptive practices.
Thus, these countries failed, in their quest for economic growth, to protect their environments as
they focused only on short-term benefits and ignored their policies’ disruptive results. This
suggests that many climate change consequences are the result of policies and practices that
these countries adopted in their regions. For instance, in the Nile Delta, the Egyptian government
tended to use drainage water for irrigation. 309 These practices can bring significant benefits to
areas that are short on water, but also can lead to the accumulation of salts and toxins in soils,
thereby harming agricultural production. 310 Thus, the government tends to accept long-term
disruptive consequences for short-term benefits. 311 This seems to support the argument that
many climate change consequences are a result of countries’ policies and practices.
2.4. Impact of China’s drought on Egypt’s political stability
It seems that this argument ignores the fact that climate change does not recognize
borders between countries, as once temperatures increase, all countries will bear the
consequences. Many examples could be given that demonstrate how consequences from climate
change in one country can cause chaos in others. For instance, one of the major reasons why a
revolution erupted in Egypt, which resulted in the ouster of President Mubarak in 2011, was a
drought in China. A drought in eastern China’s wheat-growing region led to the nation doubling
the global price of wheat. 312 This seriously impacted Egypt economically, as it is the largest
wheat importer, leading to bread prices tripling. 313 This issue with soaring food prices, among
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others, was a contributory factor to civil unrest. 314 It has been noted that public anger peaked
when the price of bread tripled, proving that climate change consequences could threaten
political stability.315 This example also shows that even if climate change is not present in a
particular region, countries in this region can bear the consequences of climate change
elsewhere, as nations worldwide rely on each other for trade and other needs. Thus, a large crisis
in one region could harm all countries and might lead to serious consequences, as in the Egypt
example, in which soaring wheat prices helped lead to political upheaval.
2.5. Climate change refugees
Another major issue caused by climate change is immigration. There are many reasons
that lead to people fleeing their lands as a result of climate change, such as flooding and sea level
rise. Many studies have demonstrated that floods will occur more often, which threatens many
coastal communities that rely on the sea for their survival. 316 A study identified vulnerable U.S.
communities and how sea level rise would affect them. It has been estimated that 668
communities, respectively, would face effective flood inundation by 2100. 317 The issue could be
more problematic in regions with high population density, such as South Asia. 318 The GangesBrahmaputra-Meghna river delta – which stretches from India and Bangladesh to Nepal, China,
and Bhutan – is home to approximately 129 million people. 319 Bangladesh is the most vulnerable
country among these nations, as vast rice fields and agricultural land that the people rely on have
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been replaced by export-based shrimp farms due to salt contamination and rising sea levels. 320
The IPCC says that if the sea level increases 45 centimeters, 5.5 million people will be displaced,
and over 10 percent of Bangladesh will be submerged. 321 They also say that increased migration
levels are unavoidable. 322 Another disaster that occurs more often due to climate change also
plays a major role in large immigrations: hurricanes. For instance, Hurricane Mitch killed as
many as 20,000 people and displaced 2 million others within a week in Florida 1998. 323 This
should force many countries that are not extremely vulnerable to climate change to face and
prepare for the possibility of needing to relocate large numbers of immigrants inside their
borders.
2.6. Impact of climate change refugees on BREXIT
The issue of immigration must not be underestimated, as it can cause internal pressures
within host countries where immigrants aim to settle, including societal divides, such as in the
U.K. It is well known that the U.K. left the EU because of many issues after the June 2016
referendum. Aggregate- and individual-level data from the British Election Study (BES) were
collected in a survey conducted to examine how immigration shaped public support for Brexit. 324
It has been found that immigration was a key predictor of how people voted for Brexit, even after
accounting for factors stressed by established theories on Eurosceptic voting. 325 Individuals who
voted to leave the EU voiced concerns about losing English culture and identity when
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immigrants decided to migrate to the U.K. 326 Blocking immigrants from entering the country
violates EU rules, so this issue played a central role in the nation voting to leave the EU as a
whole. British voters became increasingly concerned about the economic and cultural effects
from immigration after the join of Central and Eastern European states in the EU in 2004. 327
Since then, the immigration issue has been ranked by British people as the most important issue
in the country. 328
Leaving the EU has not been the only issue that the U.K. has faced due to the
immigration issue. It also has considered breaking up into three countries: England; Scotland;
and Ireland. The referendum on Scottish independence was held in 2014, with 55% voting to
remain in the U.K. for many reasons – including membership in the EU. It should be noted that
Scotland wants to remain in the EU, as most Scottish people voted to remain in the EU two years
later in the Brexit referendum. Thus, the Scottish population might vote against remaining in the
U.K., which later left the EU regardless of what Scotland wanted. This might elicit calls for
another referendum on Scottish independence to remain in the EU. Scotland’s economy
definitely will be affected after the U.K. leaves the EU because there were no tariffs within the
EU borders. This can damage many industries, such as oil, as the trade borders will not be as
open as they used to be, causing many losses. Similarly, Northern Ireland has been part of the
U.K. after a long war with the Republic of Ireland. After the war, Ireland was divided into two
regions, with an agreement that the borders would be open between the north and south. This
accord, called the “Good Friday” Agreement, ended the war. Now, the U.K. has left the EU,
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which means it must put a boarding with EU countries, including Northern Ireland. This might
cause another fight, and this issue might even spark another war, or at least a serious conflict.
All these issues have been the result of immigration caused mainly by climate change. In
fact, it has been predicted that the immigration issue will increase due to climate change, creating
1 billion environmental migrants by 2050. 329 This might lead to right-wing parties winning
control and creating worldwide disasters. The rise of such factions came from the anger that
people have against immigrants, whom these factions claim steal their jobs. It has been argued
that if the issue that caused immigration had been solved in the first place, the aforementioned
upheavals would not have occurred. When countries ignore the perils of focusing only on the
economy at the expense of environmental concerns, they face disruptions that can be costly
economically. The issue of money and the question of its importance compared with the
environment will be discussed below.

3. Economic impact of climate change
There is no doubt that climate change could harm all countries economically. Even if
countries manage to adapt to the new situation of increasing temperatures, the cost will be
higher, thereby challenging countries that might not be able to afford this new cost. For instance,
wildfires in Northern California led to power company PG&E Corp. reporting a steep secondquarter loss in 2019 as the utility contended with costs associated with many issues, such as
lawsuits and efforts to repair and improve its electrical grid. 330 The company posted a loss of
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$2.55 billion, compared with a loss $984 million in the year-earlier quarter. 331 Thus, its loss
more than doubled, and the main reason for the loss was climate change. These incidents will
occur more often as temperatures continue to increase at the same rate. This also will lead to
increased insurance costs due to increased risk, and likely higher power bills for consumers.
3.1. Impact of climate change on productivity
The issue of climate change is not confined to losing money from disasters, but also can
cost jobs and productivity. Increased temperatures from climate change could make the “heat
stress” phenomenon more common. 332 “Heat stress” simply means received heat in excess of that
which the body can tolerate. 333 This excess can lead to heatstroke and even death if the person
was vulnerable. 334 This issue will become more prominent as a result of the growing global
population, thereby causing more “heat stress.” 335 To explain the issue, each person has a
physical capacity and productivity. Productivity will decrease due to external elemental changes,
such as temperature. It has been reported that labor productivity will decrease when the
temperature rises above 24–26° C. 336 At 33–34° C, productivity will fall 50%, i.e., the needs of
the growing population might not be delivered efficiently. 337 Many studies have predicted that at
the end of the 21st century, the world would lose 2.2 percent of total working hours worldwide,
equivalent to 80 million full-time jobs, from a 1.5° C rise in global temperature. 338 This estimate
does not take into account the fact that the temperature might exceed 1.5° C, and the weather
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might not be cloudy by 40%. 339 If these assumptions are inaccurate, the loss would rise to 3.8
percent – the equivalent of 136 million full-time jobs globally. 340 The global economy will lose
US$2,400 billion in 2030, and this amount of money will be most pronounced in lower-middleand low-income countries. 341
3.2. Contradiction between environmental protection and free market theory
Some countries might argue that climate change advocates are unfair – that developed
countries have harmed the environment for more than a century to reach their advanced
economic growth levels, with a developed infrastructure. However, these other countries did not
industrialize and harm the environment the way developed countries did. Thus, they argue that
developed countries do not have a solid argument to prevent them from launching their own
“industrial revolution era,” even if it harms the environment. Regarding labor rights, developing
countries argue that developed countries did not provide such rights to their workers until they
built their economies. Thus, if developing countries gave their workers the same rights as
developed countries during their development, they would not be able to develop, nor provide
any labor rights at all, as they would need to close down their businesses. They argue that
ignoring labor rights and the environment at the beginning of development is necessary for future
growth, and that labor rights and the environment can be protected later.
These and similar arguments tend to focus on the value of money regardless of the
environment, indicating a deep philosophy that economists have adopted. They tend to embrace
vision of life and the importance of money to justify their argument. 342 They argue that time is
money, which leads to wealth. Generating wealth is the purpose of people within a community
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because maximizing financial returns maximizes wealth and prosperity for all. 343 Their vision of
life also states that wealth is a reward for hard work and that poverty is a consequence of
laziness. 344 They continue saying that the earth belongs to humans and that being
individualistically competitive leads to prosperity that a free market’s invisible hand guides. 345
This world view tends to view a community as simply an aggregation of individual members’
private interests. This leads to a philosophy that focusing on maximizing personal individual
interests benefits society the most. Many economists and nations cited this philosophy to argue
for focusing only on making money and that damaging the environment is reasonable and wise.
On the other hand, another life philosophy can lead to opposing arguments regarding
money and the environment. The other vision starts with the fact that time is not money, but
rather life. 346 Real community wealth is living well. 347 This vision views money as only a
number that is useful as a medium of exchange in a well-regulated market. 348 Those with this
world view think that earth is unique and, thus, must be saved, and that human beings are part of
nature, not apart from nature. Thus, it would be insane to harm the environment for personal
financial gain, which is identified as merely an instrument of measure. 349 Moreover, they argue
that humans belong to the earth, not the opposite. 350 This leads automatically to believing that
people’s health and well-being depend on the planet’s health and well-being. They view the
community as an essential entity through which people can prosper. 351 Thus, sharing and caring
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within the same community are essential for overall prosperity. It could be said that this
philosophy would not support anything that might harm the environment to gain money, based
on the aforementioned beliefs.
The neoliberal economy seems to value certain things more than essential resources, such
as water and air. 352 The fact that the future value of stock is more valuable than water and air
defies both common sense and reality. In such an economy, it is more beneficial to drive a car
than to walk, although the latter is healthier. Driving a car is viewed as beneficial by feeding oil
demand, thereby increasing its price and benefitting the economy. According to neoliberal
theory, this economy does not seem to treat the health of humans and the environment as scarce,
but rather as commodities that can be evaluated in a cost-benefit analysis. 353 The fact is that
treating money as an economy’s main goal would lead to a catastrophic scam. 354 Money is
supposed to be only a measurement of goods and services. Unfortunately, making money
became the main goal, which leads to identifying “wealth in a society” as creating money and
using it to make money from nothing. 355 This does not benefit society, as money can be made
without any real production or flourish added to society as a whole.
Some scientists have suggested using “Emergy synthesis” as a method to evaluate natural
resources, rather than using the “consumer preference” that neoliberal theory has adopted. 356
Emergy synthesis provides a methodology to value resources or services based on their
“intrinsic” value, rather than consumer preference. 357 They compare this approach to the
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neoclassic economic approach and see advantages from emergy synthesis vs. consumer
preference. Among the most promising uses of emergy synthesis are as a way to inform decision
making on the severity of environmental impacts on an ecosystem, and as a way to choose which
is the most environmentally efficient of two or more proposed options for development or
restoration. 358
Regardless of the vision of money and life, the issue of climate change has forced the
world to recognize the importance of shifting to renewable energy. 359 The world’s challenge
would be to avoid environmental degradation and at the same time foster economic
development. 360 This issue is not only for developing countries – where the need for economic
growth is urgent, as they must feed, clothe, provide health care, educate, house, and find jobs for
exploding populations – but also for developed countries, as they would suffer environmental
degradation, debt forfeitures, and soaring fuel prices. 361 Although this step could be fatal for
many countries, it is, nevertheless, important to ensure “human survival” on this earth, as
harming the environment can provide short-term benefits, but a crisis in the future. If countries
maintain their CO2 production, then more economic losses would occur through disasters. For
instance, The U.S. has sustained 265 weather and climate disasters since 1980, with their costs
exceeding $1.775 trillion. 362 The 1980–2019 annual average is 6.6 events (CPI-adjusted), while
the annual average for the most recent five years (2015–2019) is 13.8 events (CPI-adjusted). 363
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4. Law and climate change
Historically, no correlation has existed between human rights and environmental quality.
This is evident in agreements and treaties that focus on human rights without mentioning
environmental rights. 364 For instance, the Universal Declaration on Human Rights 1948 (UDHR)
contains no explicit right to environmental quality. 365 Many other agreements had this same
tendency not to focus on environmental quality as part of human rights, such as the International
Covenant on Civil and Political Rights (ICCPR). 366 Moreover, in the United Nations Convention
on the Rights of the Child (UNCROC), environmental quality was mentioned only in relation to
hygiene and discusses disease and malnutrition prevention. 367 It should be noted that these
agreements did not emphasize environmental quality as part of human rights, but rather the
emphasis was related to physical human rights, such as the right to life and private property.
4.1. Beginning of environmental treaties
The first agreement between nations that mentioned the environment’s importance was
forged in the 1950s. 368 However, these agreements have focused only on the distribution and
protection of certain environmental media, such as the International Convention for the
Prevention of Pollution of the Sea by Oil from 1954 and the United Nations Convention on the
Law of the Sea and the Convention on the High Seas from 1958. 369 In the 1970s, a shift occurs
toward more comprehensive environmental regulations due to nations’ awareness of climate
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change and the dangers of pollution. 370 Many environmental catastrophes in the 1960s – such as
the oil spills in the U.K. in 1967 and in Santa Barbara, California, in 1969 – forced the world to
recognize the environment’s importance. 371 This led to global think tank Club of Rome’s release
of a 1972 report, “The Limits to Growth,” which examined the importance of having a
sustainable approach in growth, warning that if resource depletion continued unabated, the planet
would reach its growth limits within the next 100 years. 372
4.2. Stockholm Declaration
As a result of the increased recognition of the environment’s role in future growth, the
U.N. gathered in Stockholm, Sweden, in 1972 to address environmental degradation and human
rights. 373 The nations aimed to find comprehensive international solutions to these environmental
problems. 374 During this meeting, the Stockholm Action Program (UNEP) and the Stockholm
Declaration were established. Their main aim was to develop a holistic concept to protect the
environment, while taking social and economic aspects into consideration. 375 The Stockholm
Declaration was the foundation for adapting environmental quality rights as part of human rights,
as it stated in Article 1 that “Man has the fundamental right to freedom, equality, and adequate
conditions of life, in an environment of a quality that permits a life of dignity and well-being.” 376
This article emphasizes environmental quality and links it to human rights.
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This increasing recognition of environmental quality as part of human rights came from a
demand from experts and the public. 377 As a result of this demand, politicians started to pay
attention to the nexus of ecological and human rights in the 1980s. 378 Besides these pressures to
protect environmental quality, there were demands to establish procedural rights to protect the
environment. 379 This led to the creation of an anthropocentric approach to ecological
positions.380 In many agreements, the word “greening” is mentioned often, such as in the ICCPR
and ICESCR. 381 It could be argued that environmental quality is a prerequisite for all human
rights, as these rights cannot be protected without having a decent environment, such as the right
to adequate housing (Article 11 ICCPR), health (Article 12 ICCPR), and life (Article 6
ICESCR). 382
4.3. United Nations Conference on Environment and Development
After the first global environmental conference, an important conference called the
United Nations Conference on Environment and Development (UNCED) took place in Rio de
Janeiro in 1992. 383 This conference’s main goal was to encourage governments to adopt serious
reforms that aim to halt the destruction of irreplaceable natural resources on this planet, as
climate change had accelerated at an alarming rate. 384 As a result of this conference, the Rio
Declaration on Environment and Development was adopted which places a huge emphasis on
human rights and environmental quality. 385 This could be viewed in the agreement’s principles,
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the first of which illustrates that “human beings are at the center of concerns for sustainable
development. They are entitled to a healthy and productive life in harmony with nature.” 386
Principle 4 also clarifies environmental quality’s importance: “In order to achieve sustainable
development, environmental protection shall constitute an integral part of the development
process and cannot be considered in isolation from it.” 387 This clearly indicates countries’
tendency toward protecting the environment, instead of only distributing natural resources.
4.4. World Summit on Sustainable Development
Countries focus more on protecting the environment, although not sufficiently; thus, the
World Summit on Sustainable Development (WSSD) took place in Johannesburg in 2002. 388 The
summit’s implementation plan clearly shows the link between human rights and achieving
sustainable development. 389 It also illustrates national actions’ importance in achieving necessary
sustainable development. 390 The plan includes key components, such as the rule of law, gender
equality, and a democratic society. 391 It also focused heavily on the need to promote public
participation in environmental decision-making and how the public has the right to access
information regarding legislation, policies, and programs. 392
4.5. International Covenant on Economic, Social, and Cultural Rights
Many agreements address environmental quality issues, either directly or indirectly. For
instance, The International Covenant on Economic, Social, and Cultural Rights includes the right
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to safe and healthy working conditions (Article 7b). 393 Moreover, in Article 10-3, the agreement
also gives children the right to be free from work that’s harmful to their health. 394 Furthermore,
Article 12 of the covenant gives a state the right to take steps to improve and protect the
environment. 395 This could be viewed as direct recognition of the idea of protecting the
environment as a right, rather than linking environmental protection to other rights, such as the
right to life. In other words, the right to protect the environment must be a standalone right, as it
could be argued that this right is needed to apply all other rights. This idea seems to have been
adopted under some agreements, such as the Convention on the Rights of the Child, as it refers to
aspects of environmental protection with respect to a child’s right to health. 396 Article 24
illustrates that the state must take steps regarding environmental pollution to protect adequate
nutritious foods and clean drinking water that children need to thrive and survive. 397 In these
agreements, it should be noted that environmental issues have been taken more seriously than
past accords, i.e., the right to protect the environment, arguably, is a human right that stands on
its own and is not linked to other rights, as explained above.
4.6. African Charter on Human and Peoples Rights
The African Charter on Human and Peoples Rights can be viewed as another example of
directly addressing the right to protect the environment. 398 Article 24 states: “Peoples shall have
the right to a general satisfactory environment favorable to their development.” 399 Thus,
countries must protect the environment to sustain development, as well as practice other human
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rights. Article 16 of the charter states that every individual has the right to enjoy the best
attainable state of physical and mental health. 400 This article explains that protecting the
environment is prerequisite for all human rights to ensure “the best attainable state of physical
and mental health,” and this cannot be achieved without a generally satisfactory environment.
Other articles support this argument, such as Article 11, which states, “Everyone shall have the
right to live in a healthful environment and to have access to basic public services.” 401 This again
shows that the right to live in a healthful environment is an individual right, as well as a
prerequisite for all other human rights.
4.7. Vienna Convention for the Protection of the Ozone Layer
Moreover, the Vienna Convention for the Protection of the Ozone Layer was established
to address the problem of ozone layer depletion. 402 This convention was the product of many
negotiations between the Toronto Group. 403 Twenty-one delegations signed the convention in
1985 and agreed to create a working group to draft a protocol for the Vienna Convention. 404
However, many reports have explained that this convention was vague and therefore ineffective
in addressing the problem of ozone layer depletion. 405 One possible explanation for the
vagueness was the scientific uncertainty of the subject matter in the 80s. 406 However, the goal of
the Vienna Convention was not to provide solutions for the ozone layer depletion. 407 Rather, the
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convention aimed to force parties to address ozone layer depletion with the intent of developing
subsequent protocols that may solve this problem. 408
4.8. United Nations Framework Convention on Climate Change (UNFCCC)
Moreover, the UN adopted the United Nations Framework Convention on Climate
Change (UNFCCC) in May of 1992 409 in response to the overwhelming evidence of the danger
of climate change on the planet. 410 Specifically, the UN recognized the danger of carbon dioxide,
methane, CFCs, and nitrous oxides in the atmosphere. 411 An increase in these emissions in the
atmosphere causes an increase in natural disasters, such as flooding and hurricane and cyclone
activity. 412 This convention aimed to limit an increase to the average global temperature and to
mitigate the consequences of climate change. 413
The UNFCCC went beyond the 1985 Vienna Convention to protect the climate by
incorporating three key principles. 414 First, the convention targeted the stabilization of
greenhouse gas concentrations in accordance with soft targets and timetables. 415 Second, the
convention established a financial mechanism to ensure developed countries provided financial
resources to help achieve the convention’s goals. 416 Finally, the convention provided innovative
implementation and settlement mechanisms for disputes. 417
4.9. Paris Agreement
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The world went beyond the UNFCCC and signed the Paris Agreement on climate change
in 2016. This agreement considered the common but distinct responsibilities of each country in
addressing climate change. 418 Ultimately, 185 countries ratified the Paris Agreement. 419 The
main goal of the Paris Agreement was to limit warming to below two degrees with efforts to
limit it to 1.5 degrees. 420 The agreement focused on both mitigation and adaptation to climate
change. 421 Although the agreement seemed to focus on mitigation, this was considered the “soft
belly” of the agreement because it completely relied on nationally determined contributions. 422
These contributions were established by the members of the agreement and were compiled in a
flexible public register. 423 All member states could choose their ambition level based on two
requirements: 424 (1) an update of their nationally determined contributions and (2) an obligation
to progress in the level of ambition. 425 The agreement emphasized adaptation to climate change
with Article 7 requiring each member state to adopt an adaptation plan, record it in the public
registry, 426 and include it in the global stocktake contemplated in Article 14 of the Agreement. 427
However, the Paris Agreement had many issues. It did not firmly impose any emission
reduction obligations. 428 It did not detail the financial responsibilities of developed countries to
assist developing countries with achieving the agreement’s goals. 429 Furthermore, the Paris
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Agreement did not establish binding reduction targets. 430 The Climate Action Tracker states that
no industrial country has met its obligation under the agreement. 431 This failure led to the
Katowice Climate Package that was established after a meeting of the UNFCCC. 432 This package
addressed the implementation of the Paris Agreement, which was the agreement’s main
criticism, 433 and provided uniform standards to track the progress of member states under the
agreement. 434
Professor David Korten argues that most mainstream economists align with the neoliberal
school of economic rationalism. 435 Rationalism is “the doctrine that knowledge comes wholly
from pure reason, without aid from senses.” 436 Hence, this principle does not incorporate the real
world. This commitment to rationalism has given economics its standing as the only truly
objective, value-free social science and has often caused economics to defy both common sense
and observable reality. 437 Furthermore, economic risk assessments fail to account for
unmeasured values, such as human health and the environment, and consequently, there will
always be problems with these assessments.
In Change the Story, Change the Future, Korten argues that considering the
environment as a commodity leads to catastrophic results because risk-benefit analyses cannot
determine the true value of natural resources. 438 A risk-benefit analysis may view natural
resources, such as water or air, as less important than securities in some companies, including
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those in the oil industry. 439 According to Korten, relying on economic world treaties that
consider the environment as a commodity will lead to a good economy but a disrupted earth. 440
Furthermore, Korten argues that the earth is the only place where humans can exist. Therefore,
because economic risk-benefit analyses fail to recognize the value of the planet and the
protection of this sacred earth, environmental repairs are clearly not prioritized by trade
organizations and agreements, such as the WTO and the General Agreement on Tariffs and
Trade. 441
4.10.

Other environmental law policies

However, most countries do not adapt the idea of protecting the environment into a
standalone right, but rather that the environment should be protected indirectly. In the 1970s, a
U.S. environmental movement tried to make federal courts address the extent to which the
Constitution implicitly contained substantial environmental rights. 442 Its argument was based on
penumbra theory, which states that some rights that are not guaranteed within the text of the
Constitution can be derived from other explicitly protected constitutional rights. 443 Thus, as
explained, because human rights cannot be exercised without a healthful environment, the
environment must be protected, as it is the first step needed to practice all human rights, and that
without it, no rights can be exercised. Environmentalists hoped that federal courts would derive a
fundamental right to a healthful environment from other constitutional provisions. 444
Unfortunately, federal courts did not accept this argument and held that the Constitution does not
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protect environmental rights. 445 For instance, in Tanner v. Armco Steel Corp (1972), the court
held that the Ninth Amendment does not protect the right to a healthful environment. 446 Another
example can be found in Environmental Defense Fund v. Hoerner Walforf, in which a federal
court held that the Fifth and 14th Amendments do not protect the right to both personal and
environmental health. 447
In the EU, environmental protection was not a priority in its early days. 448 However, this
changed in the 1970s, and environmental law developed as the EU made the environment part of
its policy portfolio. 449 The first step was taken at a Paris summit meeting of the European
Community’s (EC) heads of state, in which an agreement was forged on how the EC should
place more emphasis on the environment and also must create programs that aim to protect the
environment. 450 This elicited the creation of programs such as the First Action Program on the
Environment in 1973, which covered the 1973-1976 period. 451 After the first program was
established, five others were established that could be viewed as a significant improvement in
addressing the issue of climate change and protecting environmental quality. 452 In 1987, the
Single European Act (SEA) contained environmental provisions that gave the EC authority on
environmental matters. 453
However, the EU did not view a healthful environment as a standalone right, but rather as
one connected with other protected human rights, such as the right to private and family life and
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the right to life. 454 Although environmental jurisprudence has developed rapidly, the European
Convention on Human Rights (ECHR) repeatedly refused to add environmental quality
protection as a separate right. Nevertheless, the court’s decisions set out some general principles
that aimed to protect the environment as part of protecting other rights, which eventually led to
environmental protection. Thus, protecting the environment must be addressed only to protect
other rights that the ECHR recognized, such as the right to private life and the right to life. These
rights entitled the government to take serious steps to protect the environment as a means to
protect human rights.
4.11.

Environment quality and human rights

The ECHR clearly shows in its decisions that the right to protect the environment is
linked to other human rights, starting with the Lopez Ostra v. Spain, which recognized the right
to protect the environment as a means to protect the right to private and family life. 455 In this
case, the complainant argues that the state tolerated continuation of business activities that
violated waste-management rules and hindered the private life of Gregoria Lopez Ostra and her
family, who lived near a waste-treatment facility. 456 The court ruled that any environmental
pollution that resulted in preventing people from enjoying their homes in such a way as to affect
their private and family life is forbidden and violates the European Convention on Human
Rights.457 The Lopez Ostra case became a precedent that served as a basis for cases to follow. 458
This precedent could be seen in many other cases, such as the Guerra v. Italy. 459 In this case, the
complainant argued that the state did not inform its citizens of its project’s dangers to their
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private and family life. 460 The court held that every person has a right to a certain private space
and, thus, any violation of this space, including pollution, is a violation of human rights. 461 The
court went further and stated that even airport noise violates the right of private life, which can
be seen in Arrondelle v. United Kingdom and Baggs v. United Kingdom. 462 These show that
ECHR courts were protecting the environment, albeit indirectly.
Another major article that the ECHR relies on to protect the environment is Article 6,
which focuses on fair trials. 463 Many cases demonstrate this type of protection, such as Zander v.
Sweden. 464 In this case, the court held that if a neighboring landowner suffers from water
pollution from an adjacent waste treatment facility, this would violate Article 6. 465 Another
major case in which the court relied on Article 6 to protect the environment is Zimmermann and
Steiner v. Switzerland. In this case, it was ruled that any damage caused by noise and air
pollution from a nearby airport violates Article 6. 466 Thus, domestic laws might not dismiss these
claims, using the argument that non-pecuniary damage cannot be taken into account under
existing laws. 467 Taşkin et al. v. Turkey is another case in which the court recognized
environmental rights as part of Article 6. 468 In this case, local inhabitants near a gold mine
suffered from cyanide pollution that the mine produced. 469 The court held that people have the
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right to bring a lawsuit for environmental damages and that dismissing their claims violates
Article 6. 470
The court even went further, allowing environmental NGOs to file lawsuits to protect
their environmental interests. 471 This could be seen in a case on the construction of dams in Itoiz,
Spain. Environmental NGOs argued that these dams threaten three nature reserves and several
small villages. 472 The court explained that an environmental NGO can seek a claim and have the
right to a fair trial under Article 6 as long as it represents its members’ interests. 473 The court
explained the distinction between common-interest and general-interest litigation. 474
It seems that the EU tried to include environmental protection in its laws. UNHRC
Resolution 2005/60 (2005) recognized the importance of linking a decent environment with
human rights. 475 It encourages the implementation of the principles from the Rio Declaration on
Environment and Development, which aim to ensure effective access to judicial and
administrative proceedings, including redress and remedy. 476 Article 10 of the Rio Declaration
goes even further, acknowledging the importance of the public’s role in the decision-making
process regarding environmental issues. 477 Including the right to a decent environment and
human rights comes from the fact that the latter rights cannot be performed without a safe
environment. 478 It also comes from the fact that human beings would bear the consequences of
living with a damaged environment; thus, they must be involved in the decision making.
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Nevertheless, courts have refused to accept the inclusion of environment rights as separate,
standalone human rights.
One might argue that not linking environment rights with other human rights is not
problematic. This argument comes from the contention that because the procedures that the
ECHR adopted would protect the environment anyway, it is pointless to discuss whether
environmental rights should exist in their own right. In other words, environmental rights seem
to be prerequisite rights for other human rights, as they cannot be performed unless a healthful
environment is present. This has been seen in many cases that the ECHR has adjudicated, such as
Zander v. Sweden, Zimmermann and Steiner v. Switzerland, and Taşkin et al. v. Turkey, as the
court held in all these cases that a healthful environment is important to perform other human
rights. Thus, there would be no point to insisting on including the environment as a separate
right, as it already is protected.
This argument seems to assume that any environmental damages automatically will
violate some ECHR articles, which is inaccurate. In fact, the court must be convinced that a
direct link exists between environmental damage and human rights that the convention protects.
Thus, not all environmental damages are protected. This could be seen in many cases, such as X
and Y v. Federal Republic of Germany. 479 In this case, the applicant is an environmental
organization that owned 2.5 acres of land for nature observation. It argues that the adjacent area
was used for military purposes, which damaged this area’s environment. 480 The commission
rejected this argument: “No right to nature preservation is as such included among the rights and
freedoms guaranteed by the Convention and in particular by Arts. 2, 3, or 5 as invoked by the
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Applicant.” 481 This clearly shows that not all environmental damages are protected, thereby
refuting the aforementioned argument that says environmental rights always are protected as
long as they are linked to other human rights.
It has been shown that the ECHR does not adopt the idea of protecting the environment
as a separate right. Therefore, environmental damages always have been tested against other
rights that have been laid down in the convention. 482 This approach has been criticized, as it does
not allow for maneuvering room in the courts. 483 It also denies the importance of avoiding any
action that can damage the environment. 484 The ECHR fails to recognize the fact that the
environment is the principal reason for humans’ existence, so it must be protected more than any
other rights. For example, there would be no point in protecting the right to privacy in a
disruptive environment with extreme air and water pollution. The ECHR could not restrict itself
to protecting only rights in existence because at that time (1950s), the need for environmental
protection was not yet apparent. 485 However, this is not the case today, as climate change and
protecting the environment have become major issues on which our existence relies. The
Declaration of the United Nations Conference on the Human Environment stated, as its first
principle: “Man has the fundamental right to freedom, equality, and adequate conditions of life,
in an environment of quality that permits a life of dignity and well-being.” 486
Many attempts have been taken to include environmental rights as part of human rights
through additional protocols in the ECHR system.487 This began in 1973 when a German
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working group proposed adding a protocol to Article 1, establishing the right to a healthful
environment. 488 The Committee of Ministers rejected this proposal, arguing that no need exists
to expand the ECHR with a right to a healthful environment. 489 Many scholars demanded that
environmental quality become a right in the ECHR. 490 In 2009, the Parliamentary Assembly of
the Council of Europe made some recommendations about including the environmental quality
right as a human right through an additional ECHR protocol. 491 It argued for adding not only a
healthy-environment right, but also stating explicitly that protecting the environment is society’s
duty as a whole. 492 However, all these recommendations remain unanswered by the Committee
of Ministers. 493
One of the possible reasons for ignoring environmental rights as human rights is the fact
that the economic system does not include externalities in its risk-benefit analysis. 494 Thus,
corporations and governments assess their profits without considering any harm that their actions
may cause. 495 Thus, companies, according to neo-liberal economic theory, focus on their own
interests without including externalities in their assessment. 496 For instance, when a coal factory
assesses its costs and benefits, it focuses on factory, salary, and loan costs, as well as factory
profits, simultaneously. In this assessment, the factory does not assess potential harm to land, air,
or water in communities near the factory, thereby increasing its profits. This fuels the argument

Id.
Id.
490
Id.
491
Id.
492
Id.
493
Id.
494
David Korten, When Corporations Rule the World, Second Edition, supra.
495
Id.
496
Id.
488
489

71

that trying to include environmental health as part of human rights would damage the business
community, thereby creating resistance to such an idea.
I argue that linking environmental rights with other human rights will not be efficient in
realizing the goal of protecting the environment because each court must be convinced that
environmental damage harms human rights directly to grant ECHR protection. Thus,
environmental damage cannot be viewed as a violation of human rights based on court
discretion. For instance, in the Kyrtatos v. Greece, the court ruled that the destruction of a forest
near the complainant’s house affected the complainant’s well-being, while simultaneously ruling
that the destruction of other natural habitat types is not a ECHR violation. 497 Thus, deciding what
environmental dangers violate human rights will be decided based on judges’ perspectives, e.g.,
whether he or she prefers forests over other types of nature. 498 Thus, environmental damages will
be decided subjectively.

Conclusion
Climate change is a serious threat to the existence of human beings. Crucially, it harms the Earth,
which is arguably the only planet that humans can survive on, and impacts the necessities of
human life, including food production, plants, and animals. Moreover, climate change can
introduce serious short-term challenges to a country’s political stability and economy. The
consequences of climate change have led to revolutions in many countries that were otherwise
politically stable, such as Afghanistan. Further, many studies have found that trillions of dollars
are lost annually due to increased temperatures and decreased worker productivity. Notably, the
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foundational Stockholm Declaration outlined how environmental quality rights can be adopted as
human rights. Following its logic, environmental quality is a prerequisite for all human rights, as
rights such as the right to adequate housing (Article 11 ICCPR), health (Article 12 ICCPR), and
life (Article 6 ICESCR) cannot be protected without a decent environment.
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Chapter 3

Renewable Energy Sector

Introduction
Renewable energy has been introduced as a promising new clean energy that can replace fossil
fuels in energy generation. Compared with fossil fuels, renewable energy has become more
competitive than ever before because of technological developments. It is predicted that the use
of renewable energy will increase, which can help in partly solving the problem of climate
change. Moreover, even oil-producing countries such as Saudi Arabia have been encouraged to
shift to shift to renewable energy as many countries have become less interested in generating
energy from fossil fuels because of climate change. This would lead to a decrease in the demand
for fossil fuels, thereby reducing their price. Furthermore, it is predicted that many countries
would shift from fossil fuels even further owing to the ongoing advancement of renewable
energy.
However, there are many issues associated with the use of renewable energy, making it
less competitive than fossil fuels. The first issue is that this source of energy is intermittent,
which means that electricity will only be generated when the sun is shining or the wind is
blowing. This leads to the second issue, which is energy storage. The issue of intermittency can
be solved by storing energy through batteries or by any other means when the sun is shining or
the wind is blowing. However, batteries still face many issues, such as short lifetimes as well as
their inability to store energy for a long time. Although there are many developments in battery
technology, it is still seen as one of the most important issues in renewable energy. It also makes
it less competitive than fossil fuels wherein energy is stored in a raw material that can be used
whenever it is needed.
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Nevertheless, ongoing developments are promising for advancing energy storage
technologies, such as the current use of flow batteries instead of lithium-ion batteries for solving
many issues, such as increasing lifetime and recycling. Many developments have occurred, such
as the improvement of solar cells as well as battery technology for energy storage. These
developments are rapid and promising; for instance, the price of solar energy has decreased by
about 85% since 2009, which makes it a promising energy source that is expected to be more
competitive in the future. The cost of photovoltaics (PV) per watt has decreased from US$ 100 in
2000 to only US$ 5 in 2020. Many current promising projects, such as the NASA and MIT
projects on developing solar cells (PV), are predicted to increase the efficiency of renewable
energy even further. The NASA project is expected to improve efficiencies from 30% to over
40%.
The rest of this chapter will proceed as follows: first, this chapter will focus on the
existence and development of renewable energy. It will explain how the idea of shifting from
fossil fuels to renewable energy came from and how necessary is this shift. This part will shed
light on how humanity has shifted from an old source of energy to another more efficient one,
such as the shift from wood to fossil fuels. The second part of this chapter will shed light on the
importance of renewable energy. More specifically, it will address the reason for shifting from
fossil fuels to renewable energy, even though the former is more efficient than the latter. The
third part of this chapter will focus on solar energy as one of the most important types in relation
to Saudi Arabia. The reason for restricting the scope of this chapter to solar energy is that Saudi
Arabia receives a large amount of solar radiation, making it the most attractive source of
renewable energy. Since this dissertation focuses on renewable energy in Saudi Arabia, it is
important to address the types of renewable energy that are available in that country. The fourth
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part of this chapter will emphasize on the main issues facing renewable energy, namely,
intermittency and energy storage. It will also explain the developments that have occurred and
the promising projects that have been undertaken to address these issues.

1. Existence and development of renewable energy
Throughout history, wood was the source of energy for all human beings, who used it for
heating, cooking, and lighting. 499 Plants obtain energy mainly from the sun and nutrients from
the soil. 500 The light from the sun strikes the leaves, and photosynthesis uses this light to
combine carbon dioxide (Co2) and water to make glucose, which is stored in the wood itself. 501
From wood, humans could generate fire, which is arguably the first use of resources to generate
energy. 502 The use of fire enabled human communities to flourish and allowed them to eat new
types of food. 503 Thus, fire became a major part of all human history. 504
1.1. Discovery of fire
Moreover, the use of fire influenced human biology, because it enabled humans to obtain
a high-quality diet that fueled the increase in brain size throughout the Pleistocene. 505 Fire was
the core of all developments as all modern technologies contain many forms of hidden fire, as in
the internal combustion engine. 506 It means that without the discovery of fire, the idea of the
engine would not have been developed. Fire also made the most contribution in technologies,
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from ceramics to metal working to the nuclear industry. 507 As a result of this huge impact of fire
on human lives, it became socially embedded to the point that it became a part of many religious
rituals. 508 This made Darwin consider fire as humanity’s greatest discovery, aside from
language. 509
1.2. Primitive uses of renewable energy
After the discovery of fire and pre-industrial prime movers and fuels, humans generated
energy from many sources other than wood, such as water. 510 In his book “Energy and
Civilization”, Smil explained that humans were able to use many energy sources, such as wind
and water, through impressive feats of engineering, although these resources did not change over
millennia. 511 Even before the existence of tools to convert water and wind power into energy,
animate power supplied by people or animals was managed and led to impressive achievements,
such as the erection of a 140-ton structure at the Inca city of Ollantaytambo in Peru and the
construction of 85,000 km of hard top roads in ancient Rome. 512 These old discoveries inspired
the development of intricate water-raising and windmill machines and improved efficiency in
charcoal and iron production, producing blast furnaces. 513
1.3. Fossil fuels era
After the use of wood and water as the main sources of energy, fossil fuels became the
dominant resource for generating energy in the 16th and 17th centuries in England, owing to
serious wood shortages. 514 According to Smil, generating energy from fossil fuels was the
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“greatest technical innovations of the modern era,” which increased iron production. 515 This has
led to the establishment of the modern steel industry and provided the key metal for
industrialization. 516 The use of fossil fuels played an important role in the establishment of the
steam engine, which is an internal combustion engine, and the gas turbine. 517 Most importantly,
fossil fuels enabled humans to generate electricity, which is arguably the most important benefit
derived from fossil fuels. The use of electricity has led to light as a result of a combination of
efforts between engineers and scientists, beginning with Luigi Galvani who demonstrated animal
electricity serendipitously and Michael Faraday who discovered electromagnetic induction. 518
Then, Thomas Edison made a major contribution to the discovery of electricity as he did not only
invent the first light bulb, but also built an electricity-generating plant and utility system. 519
Notice that all these discoveries were made after releasing energy from fossil fuels, which is still
the dominant source of energy. This made enriched oil-producing countries by only relying on
this resource.
1.4. Decline of fossil fuels
However, fossil fuel prices tend to oscillate owing to many reasons. The first reason is
that many countries have become less interested in generating energy from fossil fuels owing to
the climate change that they cause. 520 The second reason why fossil fuels have become less
important as the main source of energy is the development of renewable energy technologies.
Renewable energy that is generated from natural resources has become reliable. This
development led to a decrease in the demand for fossil fuels, which caused a decline in oil prices
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and much harm to oil-producing countries such as those in the Persian Gulf. 521 It has been
reported that the financial reserves of the Gulf countries will be able to fill the budget deficit for
15 years, according to a study by the IMF. 522 The IMF stated that these reserves will disappear
because of many reasons, 523 among which is the decrease in the demand for fossil fuels owing to
the abundance of extracted gas, which countries tend to use instead of fossil fuels as it is less
disruptive to the environment. Consequently, many oil-producing countries such as Saudi Arabia
have made plans to shift from fossil fuels to renewable energy as the main source of energy. The
country planned to make this monumental shift with the help of McKinsey Global Institute; the
plan was called “SAUDI ARABIA BEYOND OIL: THE INVESTMENT AND
PRODUCTIVITY TRANSFORMATION” or “the vision of 2030” in short. 524 The vision of
Saudi Arabia will be discussed extensively in the next chapter.
The idea of shifting from fossil fuels to other resources to generate energy is not new; in
fact, it started in the 1970s. 525 In that period and owing to many political conflicts, OPEC
countries decided to impose an embargo against many countries, which caused oil prices to
increase significantly. 526 Initially, many countries tried to replace oil with coal and gas, but
nevertheless, oil retained its favored position. 527 In fact, oil is still the dominant energy source of
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countries as shown by the strong growth of oil consumption in non-OECD countries, whereas in
OECD countries, it peaked in 2004. The reason for the total reliance on fossil fuels as the main
source of energy is the efficiency of fossil fuels in energy generation. However, renewable
energy continually began to be more efficient in energy generation owing to technological
developments, which made many countries consider this type of energy seriously. 528 In fact,
OPEC countries such as Saudi Arabia have a long-term vision of relying on clean energy instead
of fossil fuels, even if not totally. 529 In 2018, about 17% of the total U.S. electricity generation
was from renewable energy sources. 530
The shift towards renewable energy comes from the fact that the energy is produced from
natural resources that are constantly replaced and never run out. 531 For instance, energy can be
produced from sunlight, geothermal heat, wind, tides, and water in order to satisfy the increasing
energy demand by populations. 532 Although humans used some of these natural resources to
generate energy in the past, the new technological developments have made the process of
generating energy from these resources more efficient, which can be relied on to satisfy the
needs of modern societies. 533 This development comes from the investments of many countries
on research to improve the efficiency of the use of renewable energy. 534 For instance, the U.S.
Department of Energy (DOE) made a significant contribution to the improvement of solar
technologies in terms of the performance and reliability of renewable energy systems. 535 In other
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words, renewable resources can be used to produce electricity for all economic sectors, fuel for
transportation, and heat for buildings and industrial processes. 536
Energy that comes from natural resources must not be seen as a tiny source of energy that
can only satisfy the needs of small towns and cities. Rather, natural resources can satisfy the
needs of all humans on Earth, but the main issue is that the energy that comes from natural
resources is not utilized efficiently. In other words, the energy from natural resources could be
utilized more efficiently if humans can develop advanced technological equipment. It is
estimated that energy that comes from the sun has the capability to provide electricity for the
entire world if 100% of this energy is exploited. 537 Moreover, the solar insolation that falls daily
on North African deserts is sufficiently intense to provide energy to the entire planet. 538
Although it is not practical because human beings could not yet exploit 100% of the energy that
comes from the sun, there is no reason to argue that a 100% exploitation is impossible.
Fortunately, renewable energy is not restricted to solar energy but also other resources, such as
energy from wind and water power, geothermal heat, and biomass, where technological
developments can help in providing energy from these resources. 539
Admittedly, scientific advancement is the main reason for developing renewable energy
technologies that allow efficient energy generation at a low cost. Many fields of science were
used the most to develop renewable energy technologies, which include mechanical and
electrical engineering, materials science, physics, chemistry, and the biological sciences, and in
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many cases, a multidisciplinary team is required to tackle the multifaceted problems posed. 540
Some fields of science such as physics were used more than others in certain technologies. 541
Physics plays a more notable role than other sciences in the development of photovoltaics. 542
Most of the fundamental research studies that are significant to the development of novel types
of cell, which resulted in step changes in the cost of photovoltaic generation, came from
physics. 543 Physics can also contribute to the development of hydrogen storage, fuel cells, and
grid integration. 544 What made physics contribute more to the development of renewable
technology is the fact that physicists have the capability to transfer some skills, such as
simplification by approximation, systems analysis, and problem solving. 545 These skills are
useful for tackling engineering problems and can be helpful in statistical analysis. 546
The development of renewable energy technology has made even oil-producing countries
take serious steps towards renewable energy. 547 In Texas, an oil-producing state, wind power
generated 17% of the electricity in 2017. 548 Similarly, Saudi Arabia is joining this transition,
installing several of the world’s largest solar projects. 549 Among the reasons is the decrease in
the demand for fossil fuels owing to the abundance of extracted gas, which countries tend to use
instead of fossil fuels as it is less disruptive to the environment. The second reason is the
development of renewable energy resources, which would lead to a decrease in the demand for
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fossil fuels to generate energy and thus decrease their price. This issue could also become
increasingly serious because many countries have become more interested in clean energy and
thus enacted laws that give incentives to the use of clean energy. This made Saudi Arabia decide
to shift from relying on fossil fuels towards a diversification of income sources through its 2030
vision.
The idea of shifting to renewable energy is not a technical or political matter or an
environmental concern. 550 Rather, it is an ethical duty of the current generation to ensure a high
quality of life for future generations. 551 The future survival of human beings will depend on
finding clean energy sources that are sustainable and not harmful to the environment. The fate of
humanity depends heavily on how quickly humans can provide a clean source of energy and then
improve the legal framework for sustainable development. 552 The UN General Assembly has
estimated that humans have only a decade or two before critical global ecosystems suffer
significant irreversible consequences. 553 Nevertheless, human beings still have the potential to
find solutions to shift to clean energy if these solutions are adopted early. As a recognition of this
issue by many countries, the United Nations Conference on Environment and Development
adopted Agenda 21 as a blueprint for attaining sustainable development. 554 The 27 principles of
the Rio Declaration say that “States and people shall cooperate in good faith and in a spirit of
partnership in the fulfilment of the principles embodied in this Declaration and in the further
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development of international law in the field of sustainable development.” 555 This cooperation
between states and people is important since the human population is increasing, and it is
predicted that by 2100, the global population will grow to approximately 11 billion.556
If human beings ignore the importance of shifting to clean energy and stick with fossil
fuels to satisfy their energy needs, catastrophic consequences would occur. Relying on fossil
fuels would result in more pollution, which would worsen the problem of climate change and
thus threaten the very existence of human beings. In addition to the long-term crisis that fossil
fuels would cause, this source seems to affect human health in the short term. 557 Throughout the
energy life cycle, starting from fuel collection to energy production to the disposal of waste
products, humans could be negatively impacted as a result, especially poor societies. 558 The
Global Burden of Disease assessment (2010) calculated the health issues caused by solid fuel use
for selected diseases with sufficient evidence. 559 It has been shown that children under five years
of age would suffer from pneumonia, chronic obstructive pulmonary disease (COPD),
cardiovascular disease, cataracts, and lung cancer in adults. 560 It has also been proven that
children would suffer from cognitive dysfunction, low birth weight, and tuberculosis. 561 The
study also estimated that 3.5 million deaths were caused in 2010 simply by using solid fuels for
household cooking. 562 In terms of lost healthy life years, it has been estimated that the use of
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solid fuels was the most important risk factor after high blood pressure among women who were
examined worldwide. 563 For men, the use of solid fuels was the fourth important risk factor that
causes the loss of healthy life years after smoking, high blood pressure, and alcohol. 564
Montgomery said that pollution coming open-fire sources harms about 3 billion people, which
means that people who spend more time near a stove would be more vulnerable than others who
do not, as the particulate matter generated mostly by coal and diesel is easily inhaled and
absorbed into the bloodstream. 565
1.5. Impact of fossil fuels on human health
The direct negative impact of using fossil fuels on human health is even worse for many
poor regions, such as South Asia and much of sub-Saharan Africa. 566 It has been shown that
solid fuel use was the first or second main cause of poor human health in these regions. 567 In
fact, the impact of fossil fuels is more dangerous than unsafe water in these societies. 568 It is
found that household cooking using solid fuels causes 16% of outdoor particle air pollution in
the world. 569 It has been proven that household solid fuels cause about 5% world’s lost healthy
life years and nearly 4 million premature deaths in 2010. 570 This danger coming from the use of
fossil fuels is a result of petroleum refining, which releases many chemicals that are mostly
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carcinogenic. 571 Many epidemiological studies have shown that petroleum industry workers are
more vulnerable to cancer than other workers. 572 These negative effects would also harm
communities located near refineries as they would be exposed to all these carcinogens. 573
What makes fossil fuels even more dangerous is the fact that leaks and spills of these
fuels can cause serious harm. There are many examples of spills that have occurred, such as the
2010 Deepwater Horizon spill, the 1989 Exxon Valdez spill that occurred during transport by
pipeline or ship, and the 1998 pipeline leak and subsequent explosion in northern Nigeria. 574
Ships that carry fossil fuels might sink in the sea and thus kill sea creatures. 575 The spill of the
Ixtoc I in Mexico might be the largest spill that ever occurred. 576 This accident caused half a
million tons of crude oil to be dumped into the Gulf of Mexico, which polluted 162 miles of U.S.
beaches. 577 In China, the Sinopec pipeline exploded in 2013, causing the deaths of 55 people. 578
It could be seen that these spills and leaks cause serious harm to human health and considerable
ecological damage. 579 Human impacts would include fatalities, food contamination, and mental
health disorders. 580 This would also make refiners of fossil fuels targets of intentional attacks in
any political conflict, which will lead to more damage. 581
1.6. Need to shift towards clean energy sources
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There are many benefits, other than preventing climate change, of shifting from fossil
fuels to renewable energy, given the abundance of renewable energy resources. Unlike fossil
fuels, almost all regions have some renewable energy resources. 582 This will make many
countries more secure with regard to their energy generation 583 and not be at the mercy of some
oil-producing countries that could control their source of energy. 584 Moreover, developing and
relying on renewable energy would satisfy future energy demands due to population growth. The
International Energy Agency predicted that the use of energy will increase from 3.3 million
megawatts in 2000 to 8 million megawatts in 2020. 585 This made governments aim to secure
their energy needs using any source of energy, especially renewable energy that all countries can
rely on, even partly, in their regions. Most importantly, relying of fossil fuels would not be a
wise long-term plan to secure a country’s energy needs since this resource will start to run out
between the years 2020 and 2060, according to the petroleum industry's best analysts. 586 Shell
International predicted that by 2060, 60% of the world’s energy needs would be dependent on
renewable energy. 587 The World Bank also estimated that the global market for solar electricity
will reach $4 trillion in about 30 years. 588
The ability to generate energy, whether from renewable or nonrenewable sources, is
essential in maintaining modern civilization. Many studies illustrate that providing poor
countries with access to modern energy (such as electricity or natural gas) is important to reach
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the Millennium Development Goals. 589 Although many nations have exploited nonrenewable
energy to generate electricity, almost 20% of the world population, mostly in rural areas, still
lack access to electricity. 590 The number of homes that do not have access to energy is not
expected to change in the next decade owing to the absence of a concerted effort to improve
energy access. 591 In fact, it is predicted that this number would decrease because of the tendency
of countries to minimize the use of fossil fuels (the main source of modern energy) for energy
generation owing to its negative impacts on the environment. The United Nations Development
Programme has noted that that aside from the importance of fossil fuels in energy generation,
access to clean energy from renewable resources is essential as a fundamental determinant of
human development, including health, education, gender equality, and environmental safety. 592

2. Solar energy
Solar energy simply means the use of sun radiation through specific technologies to
generate energy. It is well known that the sun is the main source of energy on Earth as its
radiation provides energy to plants that animals and human beings rely on. Two main
technologies have been created in order to convert the radiation of the sun into energy that
humans can use. 593 These two technologies are photovoltaic (PV) plants and concentrated solar
power (CSP) plants. 594 These inventions enabled humans to use some of the sun’s radiation to
generate energy that can satisfy the needs of modern society, such as electricity. Moreover, these
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inventions are clean and sustainable, and there are many possibilities to develop these
technologies to make them more efficient, as will be explained below.
2.1. Photovoltaic plants
PV technology is used to absorb some of the sun’s light that touches the PV, which
would cause electrons to be dislodged from the material's atoms. 595 It means that the light
absorbed by the PV would be able to generate energy that can be used to generate electricity. 596
PV cells are designed such that the front surface is more receptive to free electrons, which leads
these electrons to migrate to the surface. 597 The movement of electrons would cause the
formation of holes, and the migration of electrons, which have a negative charge, will cause a
charge imbalance between the front and back surfaces, consequently creating a voltage
potential. 598 Then, an external load will be connected to the front and back surfaces, which leads
to the flow of energy. 599 PV cells are the main elements in the whole photovoltaic system, and
they can vary from 1 to 10 centimeters across. 600 Although a small cell can produce only 1 or 2
watts of power, the combination of these cells can provide large amounts of electricity. 601
2.2. Concentrated solar power plants
The other method that uses sun to provide energy is CSP.602 Unlike PV, this system
functions by converting the radiation of the sun indirectly. 603 It relies on a large amount of
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mirrors to make the light of the sun focus on one central collector. 604 By doing this, a high
temperature will be released, which is sufficient to generate steam to power a turbine. 605 This
turbine then drives a generator that produces electricity. 606 CSP is usually located in deserts
where sunlight is abundant. 607 It also uses thermal storage that enables it to supply solar power
on demand, which is the main challenge for PV plants. 608 This thermal storage is one of the
possibilities in overcoming the issue of storing generated solar heat until electricity is needed,
especially at night. 609
2.3. Limitations of solar energy technology
Some have argued that solar energy could be promising in the future but not at present.
There are many challenges facing solar energy, such as land use and other ecological impacts. 610
Solar plants need a large area in order to function properly. 611 This can interfere with grazing,
military use, and mineral production. 612 Using a large area to generate energy from solar
technology can also affect nearby wilderness areas, special recreation management areas, native
vegetation, and wildlife. 613 This effect of solar plants can manifest in many ways, such as
interference with rainfall, loss of habitat, and direct contact causing injury or death. 614 Moreover,
solar plants can also harm soil health, as many studies indicate that the use of solar plants in
large areas can result in soil compaction and erosion. 615 Most importantly, PV systems contain
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hazardous materials, which means that any damage will lead to environmental contamination. 616
The EPA has classified hazardous materials contained in PV as Class I under the EPA’s
Prevention of Significant Deterioration regulations. 617
Other critics have said that the calculation of the value of solar technologies is
complicated after considering their large-scale integration into electric power systems. 618 A
comprehensive examination has revealed that the value of solar technologies cannot be
calculated unless we consider it as a whole system. 619 If the deployment of PV increases, this
means that in sunny midday periods, there would be a need to reduce the PV output in order to
obtain a balance between electric supply and demand owing to the limited flexibility of
conventional generators. 620 This would lead to the decrease in the value and cost of PV, 621 which
can be a barrier for investors when a new market is unstable, leading to a decrease in the amount
of money invested in this sector. 622 For instance, for utility-scale PV with a baseline SunShot
levelized cost of energy (LCOE) of 6¢/kWh, the increase in the annual energy demand from
solar energy from 10% to 20% would increase the marginal LCOE of PV from 6¢/kWh to almost
11¢/kWh in a California grid system with limited flexibility. 623
Another major issue that solar plants face is the need for water to cool the plants. PV
systems seem to impact water resources owing to the continuous need for water to cool the
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system. 624 This means that water demand can strain available water resources. 625 The panels
need to use 500–1000 gallons of water per MWp per year. 626 The amount of water needed is
increased if the power plant footprint is 2.5-fold larger than the area directly overlain by the
panels. 627 With the impact of climate change taken into account, the use of a large amount of
water would affect many species as they also rely on water, and this decrease in water supply
would alter the biodiversity in the biomes where these solar plants are found. 628 In addition to the
water issue, solar energy facilities require a large amount of land, and before the construction of
the facilities, the land must be cleared of vegetation. 629 This means that the amount of water will
be further decreased since plants play an important role in storing water and providing food for
both humans and animals. 630
2.4. Competitiveness of solar energy
Nevertheless, despite the abovementioned disadvantages of solar energy, this source of
energy seems to be relatively efficient and is both clean and sustainable. Renewable energy is not
expected to have the same efficiency as fossil fuels in generating energy, as the latter has
benefited from large amounts of funds for research, and development for more than a century.
Owing to the chaos caused by fossil fuels, the shift towards renewable energy is expected, even
if not totally, and a significant amount of money should be spent in developing renewable
energy. This means that, although solar energy seems to have many shortcomings, it is cleaner
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than fossil fuels, which is the main reason for shifting to new sources of energy owing to the
toxic emissions and impact on the environment of fossil fuels.
The continuing development of solar energy technologies made it possible for them to
compete with fossil fuels. It means that the efficiency of solar energy has increased, such that it
can compete with fossil fuels and thus become commercially viable. The efficiency of solar
energy varies between 29% in theory and 26.3% in practice. 631 The conversion efficiency of a
PV cell is the percentage of the solar energy shining on a PV device that is converted into usable
electricity. 632 The cost of a PV cell is taken into account in order to measure its efficiency. In
other words, the cost of manufacturing PV panels is measured in dollars per watt. 633 It means
that if a PV cell can produce 200 watts of electricity with a manufacturing cost of US$ 600, then
it would be US$ 3 per watt. 634 This means that if the price of PV cells decreases, then it can
compete with other energy sources such as gas and oil. In fact, the price of solar energy has
decreased by about 85% since 2009, which makes it a promising source of energy that will be
more competitive in the future. 635 The cost of PV per watt has decreased from US$ 100 in 2000
to only US$ 5 in 2020.
Although the cost of manufacturing PV panels is important, it is not the most important
economic measure for energy. 636 Instead, LCOE is more important than the cost of
manufacturing PV panels 637, because it takes into account many other factors that determine the
capital cost to finance the PV system, such as the operating cost and expected output of
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electricity. 638 The LCOE of solar energy can be reduced in many ways. The capital cost of the
PV system can be reduced by subsidies from the government, which can reduce the cost of
establishing a solar plant. Another major step to reduce the LCOE of PV cells is by improving
the efficiency of the PV system itself so that it can be more competitive even if the price does not
decrease further.
The most popular material for solar cells is silicon. 639 There are many reasons for
choosing silicon over other materials, which are all related, to make the PV system more
efficient and less expensive in order to compete with fossil fuels. 640 For instance, silicon can
convert 32% of light energy into electric energy, which is more efficient than most other
materials. 641 Moreover, silicon is not expensive because it is the most abundant element on
Earth, and the cost of refining it has decreased considerably since 1980. 642 This has enabled the
solar cell and electronics industries to decrease the price of PV systems even further as they have
developed better bulk purification techniques, further driving the demand for solar cells and
consumer electronics. 643
For instance, engineering tricks were used to increase the efficiency of silicon solar
cells. 644 The photons must be collide with an electron in order to be converted into energy. 645
The trick involves patterning the silicon in solar cells in microscopic pyramid shapes. This would
make the light of the sun absorbed into a pyramid travel further, thereby increasing the
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possibility of this light to collide with the electrons in the silicon before escaping the cell. 646
Similarly, other tactics were used to increase the efficiency of PV cells. The tactic used by
chemists and material scientists is simply designing anti-reflective coatings that are put on the
front of solar cells. 647 This would prevent the useful light from escaping into space without ever
hitting an electron in the solar cell. 648
There are many other methods that can be used to increase the competitiveness of solar
cells. For instance, a hardware can be added to allow the PV to capture more light without
changing the current PV design, which will increase its manufacturing cost. 649 Moreover,
electronics could be installed in the PV to allow it to track the sun and move whenever the sun
moves during the day. 650 In this way, more sun radiation is received and more energy is
generated. 651 Although this design is expensive, innovation on the tracking design front
continues, which can address this issue. 652 Another method of increasing the competitiveness of
solar cells is to add more than one layer of light-capturing material that can capture more sun
radiation. 653 This would increase the ability of solar cells to capture 46% of the incoming light
energy hitting them. 654 Although this percentage seems high and efficient, these cells are too
expensive and difficult to make for commercial use. 655
In addition to the methods that can be used to increase the competitiveness of solar cells,
the price of silicon itself is decreasing, making solar cells even more competitive than other
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energy sources. In the U.S, it is predicted that the price of silicon would decrease by 700% by
2050. 656 At the same time, the search for other more efficient and less expensive materials for
solar cells is continuing. 657 It is predicted that materials other than silicon will be seen in the PV
system in many rooftops, which can provide cheaper and more efficient energy from clean
renewable resources. 658 The decrease in the solar cell cost is important as fossil fuels are
expected to increase in price. The increase in the price of fossil fuels would result from the
decrease in their amount given that fossil fuels are not sustainable. It is estimated that energy
extraction accounts for about 40% of the price of fossil fuels. 659 This price would increase
further as finding this resource would become more difficult over time, and thus the price of
extraction would increase. Many researchers predict that the use of fossil fuels would decrease
eventually as the planet’s known supplies diminish, the difficulty and cost of tapping remaining
reserves increase, and the effect of their continued use on our planet becomes more critical. 660
As a result, many states have relied on solar energy for generating electricity, such as
California. Clean energy accounts for 34% of the total energy generated in California, 661 and
solar energy represents the majority of the renewable capacity installed in this state. 662 The state
advanced the use of renewable energy through the Renewables Portfolio Standard (RPS), which
aims to increase the procurement of eligible renewable energy resources to 60% of retail sales by
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2030. 663 In 2018, the state of California generated 30,759 MW from clean energy. 664 The state
continues in its vision to reduce the amount of greenhouse gases and increase its renewable
energy capacity. 665 In 2010, Governor Edmund G. Brown Jr. announced a clean energy jobs plan
that aims to support and grow the renewable energy industry. 666 The plan set a goal of adding
20,000 MW of renewable capacity by 2020. 667
2.5. Promising projects for solar technology
Moreover, it is expected that the use of solar energy would increase owing to the
promising ongoing projects carried out by many entities such as NASA and MIT. For instance,
NASA has developed a multi-junction solar cell that is highly efficient and uses a thin interlayer
of selenium as the bonding material between wafers. 668 It uses selenium because this element is a
unique semiconductor given that it is transparent to light at photon energies below the band gap
(infrared), which allows the light to pass from the multi-junction top cell to the silicon-based
bottom cell. 669 The multi-junction solar cell has been using a low-cost, robust silicon wafer as
the supporting bottom substrate and bottom cell without using the constraint of lattice
matching. 670 This development would enable PV cells to be more rugged and efficient than
existing space-based photovoltaic cells and at a lower cost. 671 The technology uses silicon
because it is inexpensive, and thus it is also used for designing next-generation solar cells in
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space. 672 It is reported that for terrestrial applications, the NASA project can provide
unprecedented efficiencies for auxiliary power units in vehicles. 673 This would lead to a decrease
in the value of fossil fuels as PV would become more competitive in vehicles.
Another promising project in developing solar cells is carried out by MIT experts. 674
Chemists and electrical engineers at MIT have made the first solar cell in which two electrons
are released for every incoming photon of sunlight in the visible spectrum. 675 This would
minimize the amount of heat wasted, and twice as much electrical energy is generated from those
wavelengths as conventional solar cells do. 676 These MIT experts broke a long-standing barrier
on energy conversion efficiency in photovoltaic cells. 677 They also provided a new quantitative
understanding of the process by which “exotic” materials exhibiting that behavior produce extra
current. 678 These researchers have not replaced silicon that the PV cell is made from, but rather,
they used their technology in conjunction with it. 679 It is predicted that the new technology
would increase the efficiency of solar energy conversion into electricity by 25%. 680
The MIT project started when researchers faced a challenge in building a solar cell that
generates extra electrons. 681 Researchers designed devices using pentacene combined with a
fullerene, a hollow, all-carbon molecule that captures excitons and releases electrons as
current. 682 Their results were mixed as they noticed that most of the excitons in the pentacene
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were getting destroyed, by either the fullerene or by the conductive electrode under the
pentacene layer. 683 Thus, they added a polymer layer to their design aiming to protect the bottom
interface of the pentacene layer, blocking the excitons but letting current flow through. 684 They
also changed the fullerene layers as well as the spacing of the pentacene. 685 They finally added
within the structure a tuned mirror that enhances light absorption by the pentacene layer. 686 This
led the design to be successful as about 126 electrons are released for every 100 photons that
enter. 687 This would lead to an improvement in efficiency from today’s maximum of about 24%
to more than 30%. 688

3. Challenges and issues of renewable energy
The promising future for solar cells and renewable energy still faces two major issues:
intermittency and energy storage. Renewable energy, including solar energy, supplies electricity
intermittently and cannot be dispatched in the traditional sense. 689 The reason for this
intermittency is that the technologies that generate energy from the sun are deprived of this
source during the night or on cloudy days. This means that the electricity generated from solar
energy might not operate based on economic criteria in the same way as dispatchable
technologies. 690 In other words, generating electricity can vary daily. It will also vary from
location to location depending on the availability of sun radiation. 691 The developed world’s
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population would not accept the possibility that electricity would only be generated when the sun
is shining.692 Thus, this source of energy would become less favorable to consumers especially if
solar radiation is unpredictable and not available during the entire day. 693
3.1. Energy storage
Another major problem with renewable energy is energy storage. Storing energy is used
as a solution to the intermittency of renewable energy. Because the sun is not shining the whole
day, storing energy is important to satisfy the need for electricity during the night. Storing
surplus energy is possible with batteries; however, batteries have many known issues. Among
these is the fact that batteries cannot store a significant amount of energy, leading to energy
shortage. Another common known issue of batteries is that they cannot store electricity for a long
period of time. A third common problem is that batteries become less efficient in storing energy
over time, as exemplified by the fact that old laptops and phones usually suffer from battery
issues. It is strongly argued that energy storage is the biggest challenge for renewable energy to
compete with fossil fuels, and solving this issue would make renewable energy resources more
competitive. 694 This issue does not exist for fossil fuels because the energy is already stored as a
form of matter, whether as oil or coal, and thus oil turbines have the ability to start up quickly
and/or vary their electric output as the demand changes. 695 Thus, solving the issue of energy
storage in renewable energy is a game changer. 696
3.2. Expense of storing energy
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In addition to the known issues of batteries, the U.S. Department of Energy (DOE) has
identified other challenges that batteries face. 697 First, the DOE says that energy storage is
expensive, making renewable energy resources less competitive. The cost of storage systems,
including their installation, all subsystem components, and integration, needs to be comparable
to those of non-storage options available to electric utilities. The high cost of storage systems
makes them less favorable to consumers as the storage component still constitutes 30% to 40%
of the total system cost; thus, the focus needs to be on the entire system. Second, the DOE says
that storage systems might face some issues regarding safety, as the overuse of batteries or
energy storage systems could lead to fire. 698 Thus, design practices that incorporate safety
standards and safety testing procedures for the different storage technologies need to be
developed and codified. 699
3.3. Possible future solutions for the expense of storing energy
Although there are significant challenges to storing energy, the development of batteries
and energy storage systems gives renewable energy resources a promising future. Batteries are
created as an energy storage technology that uses chemicals to absorb and release energy on
demand. 700 The most common battery chemistry used to store electricity is lithium-ion (Li-ion)
. 701 Currently, most batteries are created from Li-ion, which is an advanced battery technology
that uses lithium ions as a key component of its electrochemistry. 702 During a discharge cycle,
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lithium atoms in the anode are ionized and separated from their electrons. 703 The lithium ions
recombine with their electrons after they move from the anode and pass through the electrolyte
until they reach the cathode. 704 Thus, the recombination leads to electrical neutralization. 705
Because lithium ions are sufficiently small to be able to move through a micro-permeable
separator between the anode and the cathode, they are capable of having a very high voltage and
charge storage per unit mass and unit volume. 706
3.4. Li-ion batteries
There are many benefits in using Li-ion batteries in storing energy. One is that they have
the highest energy densities among any battery technology today (100–265 Wh/kg). 707 It means
that they can deliver three times more energy than other competitive batteries, such as Ni-Cd or
Ni-MH. 708 Moreover, Li-ion batteries require low maintenance, which make them more
competitive than other batteries. 709 Moreover, they have a have low self-discharge, which is
estimated to be about 1.5–2% per month. 710 These batteries do not contain toxic cadmium, which
makes them more environment-friendly than other batteries. 711
Li-ion batteries have displaced Ni-Cd batteries owing to these advantages and the use of
Li ions in batteries. 712 These batteries have been used significantly in electronic devices such as
smartphones and laptops. 713 They have also been used to power electrical systems that require
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large amounts of energy, such as planes. 714 In fact, they are used to deliver energy in the new and
more environment-friendly Boeing 787, where weight is a significant cost factor. 715 Li-ion
batteries are also used in some aerospace applications 716 and to deliver power to battery-powered
cars. 717 Many electric car companies rely on Li-ion batteries, such as the Nissan Leaf and the
Tesla Model S, as their primary power source. 718 In short, Li-ion batteries are used in most of the
utility-scale battery systems used for energy storage in the U.S. as they are efficient and have fast
response times and high energy density. 719 It is estimated that in the last five years in the U.S.,
nearly all of the utility-scale battery systems installed rely heavily on Li-ion batteries. 720 By the
end of 2018, the U.S., which has 862 MW of operating utility-scale battery storage power
capacity and 1,236 MWh of battery energy capacity, has used Li-ion batteries in storing 90% of
its energy. 721
The price of Li-ion batteries has decreased considerably (by 80%) over the past five
years. 722 This means that their use will become more widespread owing to their decreased price,
allowing more energy from renewable resources such as solar energy to be stored. 723 For
instance, the amount of storage deployed in the third quarter of 2019 in the U.S. significantly
increased by 93%. 724 This number is expected to increase by even more than 93% by 2024,
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according to the market research firm Wood Mackenzie Power & Renewables. 725 More
specifically, it has been estimated that the market value of renewable energy would increase
from US$ 720 million to US$ 5.1 billion in 2024.726 This would add the renewable energy
market to the nation’s grid. 727
Paul Denholm, a principal energy analyst at the National Renewable Energy Laboratory
(NREL), said that from the last decade, renewable energy has become an economic possibility
that can compete with other sources. 728 He and NREL analysts argued that their goal was to
provide 20% of the nation’s energy supply from renewable sources, but now and because of the
developments in renewable energy technology, they are aiming much higher. 729 In a study, the
NREL estimated that 120 GW of storage would be needed across the continental U.S. by 2050 in
a scenario wherein 80% of the electricity will come from renewable resources. 730 This means
that the renewable energy market is a promising market that can deliver clean energy that is
beneficial to the environment. 731
However, energy storage, whether by batteries or by any other method, faces many
serious issues, which makes renewable energy less competitive than fossil fuels that are stored as
raw materials such as oil, the energy from which could be released anytime whenever it is
needed. 732 For instance, energy is stored and maintained within the oil material, which means
that the energy can be used whenever it is needed by heating the oil. Renewable energy tries to
address this issue by storing energy in different ways, such as through batteries. Nevertheless, as
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mentioned earlier, batteries face many serious issues, which makes storing energy from
renewable energy sources still an issue. In fact, energy storage is seen as the most important
issue facing the shift to renewable energy.
3.5. Issues of Li-ion batteries
Li-ion batteries face many serious issues; thus, they might be replaced with different
types of batteries in the future. Starting with their design, these batteries store energy in small
cells. 733 This means that increasing the size of these batteries requires increasing the number of
cells, and thus the price of Li-ion batteries would increase. This could be problematic when a
large amount of energy is needed in a small design, such as space applications. 734 Space
applications require lightweight technology owing to the finite lift capacity of launch vehicles. 735
This means that even if a large amount of energy is needed, the battery must still be small,
leading users to seek much lighter energy storage technologies. 736 The second issue that Li-ion
batteries face is their lifetime. After repeated charging and discharging, these batteries lose
structural integrity. 737 This means that they would store and provide less energy for use, 738 and
that these batteries would be less favorable for long-term use because of their limited lifetime. It
would also not provide a compelling economic interest for its users in the long term.
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Moreover, Li-ion batteries also face many issues regarding safety. The first safety issue is
that these batteries are flammable. 739 Their fire hazard is associated with their high energy
densities coupled with flammable organic electrolytes. 740 This comes from the fact that these
batteries are generally a function of a number of parameters, including battery size, chemistry,
construction, and the battery state of charge. 741 In any battery reaction, hazardous components
that contain carbon dioxide (CO2), carbon monoxide (CO), hydrogen (H2) and hydrocarbons
(CxHx) are produced. 742 These gases are flammable if the battery is overused or subjected to
heat. 743 Furthermore, Li-ion batteries seem to have many serious environmental impacts
associated with their production, use, and disposal. 744 This comes from the fact that Li-ion
batteries contain many hazardous components, such as CO2 and H2, 745 which increase the risks
of energy waste and land and groundwater pollution, leading to ecotoxicity and human health
effects. 746
3.6. Flow batteries
However, many new batteries, known by “flow batteries,” are being developed to replace
Li-ion batteries. 747 These new batteries provide opportunities in large-scale applications. 748 Flow
batteries could be seen as an opportunity for renewable storage as they are more affordable,
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which would increase the prospects for utility-scale development of solar energy storage. 749 This
means that, unlike Li-ion batteries, flow batteries can provide energy to cities and many other
large-scale applications. 750 These new batteries rely on liquid electrolytes that are stored in
external tanks, separated by a membrane, and pumped through electrochemical cells. 751 Flow
batteries can be recharged by replacing the electrolyte liquid while simultaneously recovering the
spent material for re-energization. These batteries can be discharged to 100% with no negative
effects on their performance and lifetime (unlike Li-ion batteries whose performance and lifetime
decrease over time). 752 It is estimated that the lifespan of flow batteries is approximately 25 years
before needing replacement. 753 This would make them a promising alternative to Li-ion
batteries. 754
There are many benefits of flow batteries for storing energy compared with Li-ion
batteries. Flow batteries, which rely on chemistry to store energy, tend to be less reactive. 755 This
means that flow batteries are not flammable since they use non-flammable chemicals. 756
Moreover, flow batteries are not prone to overheating, which means that a hot environment does
not affect their lifespan. 757 Furthermore, they are easily recyclable as their components could be
easily recycled, unlike Li-ion batteries. 758 This development would allow renewable energy to
complete with fossil fuels as the issue of energy storage has been addressed and the cost of clean
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energy is reduced. The market research firm “Markets and Markets” estimated that the flow
batteries market would grow by approximately US$ 1 billion annually in the next 5 years. 759
There are many types of flow batteries that can store energy through chemistry. For
instance, iron flow batteries have been widely used to store energy. These batteries rely on the
iron (II) chloride/iron (III) chloride couple at the positive electrode and the iron (II)
chloride/metallic iron couple at the negative electrode. 760 During discharge of the battery, iron
(III) chloride is reduced to iron (II) chloride at the positive electrode. 761 At the negative
electrode, metallic iron is dissolved into the electrolyte as iron (II) chloride; these processes are
reversed during battery charging. 762 Recently, a new configuration of the all-iron redox flow
battery using an anion-exchange membrane separator has been discovered, which can increase
the efficiency of these batteries. 763 The anion-exchange membrane facilitates the transfer of
chloride ions between the positive and negative sides of the cell without mixing of the positive
and negative electrolytes. 764 Thus, the self-discharge resulting from the transfer of iron ions
across the membrane could be avoided. 765 These iron flow batteries are beneficial because they
will not corrode the components of the battery system, 766 and they can be a proper energy
storage system especially when the electrolytes have pH values greater than 6. 767
Flow batteries are predicted to be further developed even if they are still new. For
instance, USC scientists have developed a new battery aiming to increase the energy storage
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efficiency, thus enabling renewable energy to be more competitive. 768 The technology is
designed on the basis of flow batteries that have been around for a while, but the USC
researchers have built a better version based on low-cost and readily available materials. 769
Professor Narayan said that the new development can make flow batteries inexpensive, safe,
environment-friendly, and durable with a long lifetime. 770 The scientists’ innovation involves
using different fluids, which are an iron sulfate solution and a type of acid. 771 Iron sulfate is used
because it is plentiful and inexpensive. 772 The other material is anthraquinone disulfonic acid,
which is an organic material already used in some redox flow batteries because of its stability,
solubility, and energy storage potential. 773 These two compounds are used separately in flow
batteries but the USC scientists have developed a flow material that contains both materials in
the same battery. 774
Another promising improvement in flow batteries was achieved at Case Western Reserve
University, 775 which is developing a water-based, all-iron flow battery for grid-scale energy
storage at a low cost. 776 Flow batteries store chemical energy in external tanks instead of within
the battery container. 777 Thus, a storage system using low-cost iron is safer because iron is both
nontoxic and abundant. 778 Also, this development would improve the energy storage capacity of
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stationary batteries at 10–20% of today's cost. 779 It would also reduce the cost of batteries,
making renewable energy more competitive than fossil fuels. 780 In short, energy storage, which
is considered one of the most important issues in renewable energy, is being extensively
investigated, and it is expected that this issue will be addressed to a large extent in the near future
and make renewable energy more competitive.

4. Renewable energy laws and incentive policies
4.1. Investments in the new clean energy sector
The renewable energy sector is a new sector that is attracting many companies to invest
in it. 781 This motivation in investing in the renewable energy sector comes from the fact that
renewable energy can stabilize electricity prices, which are dependent only on the initial invested
capital and independent of the fluctuating costs of coal, oil, and natural gas. 782 In addition, oil
prices depend on many factors, such as the political stability in oil-producing countries, which
means that any political discord can cause an increase in oil prices. 783 On the other hand,
renewable energy can be established in all countries, which means that it is not vulnerable to
distant political disturbances. 784 Renewable energy also seems promising to investors since
explosions on oil platforms are unheard of in renewable energy. 785 Furthermore, nonrenewable
resources are buried deep underground or under the ocean, which means that finding new
resources can be expensive, and utilizing them becomes tougher and sometimes risky as well. 786
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In renewable energy, finding new resources is as effortless as finding wind or sunlight. 787 In the
long term, renewable energy is safer and sustainable, which can motivate investors to invest in
this sector. 788
4.2. European Union (EU) incentives for renewable energy investments
The investment in renewable energy is observed noticeably in Europe. 789 It is argued that
Europe has dominated the global PV market for the past decade. 790 Germany and Italy alone
control half of the global PV market. 791 This clearly shows that industrialized countries tend to
focus on the renewable energy sector after recognizing its long-term importance. The renewable
energy market is not only dominated by European countries, but countries around the world also
seem to invest in this market as well. 792 In 2011, European countries accounted for a whopping
74% of the world’s new PV installations.793 After one year (in 2012), this percentage has
decreased to 55%, which shows that the world is recognizing the importance of renewable
energy, and thus investments in this sector are increasing. 794 Statistically, it is observed that the
renewable energy market is becoming truly global. 795
4.3. Corporate Renewable Energy Buyers’ Principles
The shift to renewable energy could be observed not only in some countries but also in
some companies. 796 Many companies have joined groups such as RE100, and they have signed
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the Corporate Renewable Energy Buyers' Principles pledging that they would go 100%
renewable in the future. 797 The companies that joined RE100 are not related to environmental
business but rather large corporations such as Apple, Facebook, and Google. 798 These large
corporations have put plans to rely fully on renewable energy in the future in compliance with
the RE100 rules. 799 RE100 says that corporations can join this group if they plan to shift to 100%
renewable by 2050 with interim steps of at least 30% by 2020 and 60% by 2030. 800 As a result,
the number of corporations that have joined RE100 has increased to 179, and these companies
come from a variety of sectors, such as General Motors (GM), Microsoft, and Walmart. 801 Some
companies such as Intel, Samsung, and Amazon are not part of RE100, but have committed to
shift partly to renewable energy, . 802 These companies have also set goals for themselves. 803 For
instance, Cisco has committed to shift to 85% renewable energy by 2022, and IBM has also
planned to shift to 55% renewable energy by 2025. 804 This clearly shows that corporations that
seek profit believe that renewable energy resources are the future sources of energy, which are
both safe and secure.
However, it could be argued that all these efforts to shift towards renewable energy are
seen as a social service. It means that although shifting to renewable energy is not profitable,
companies still committed to shift partly to clean energy for public service only. Admittedly,
domestic fossil fuels are better than renewables in terms of cost-effectiveness. 805 This means that
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it is profitable for companies to rely on fossil fuels for generating energy if profit is the only
deciding factor. Moreover, gas has become cheap in recent years owing to the discoveries of new
gas sources, which are driving down prices and are likely to render this option affordable in the
medium term. 806 This also means that gas is even cheaper than renewable energy in terms of
generating energy in a profitable way using risk–benefit analysis. Furthermore, the fact that
renewable energy cannot compete without governmental policies and incentives shows the
inefficiency of renewable energy economically. Although the cost-effectiveness of renewable
technologies has increased over time, parallel improvements in fossil fuel technologies make it
harder for the economics of renewables to stack up by themselves. 807
In his blog published in Columbia University, Professor Steve Cohen responded to this
argument by saying that the incentives of renewable energy do not mean that the source of
energy is inefficient. 808 He continued by saying that fossil fuels have extremely benefited from a
series of public policies that greatly facilitated their development and adoption, which made
them more efficient than in the past. 809 Even with such development on solid fuels, electric and
gas utilities are monopolies regulated at the state level. 810 This means that there is no
competition, and policies that set prices are provided and adopted by the government to ensure
return on capital investment. 811 This denotes that without such support by the government, the
fossil fuel industry cannot stand on its own, especially in the beginning. 812 Each state protects the
interests of the fossil fuel and gas industries by huge investments in interstate and local
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highways. 813 There is also a billion-dollar bailout of the American auto industry, which makes
products that are mostly powered by fossil fuels. 814 He finally explains that the nervousness in
the leaders of the solid fuel industry is understandable since time is not on their side, as these
solid fuels are not sustainable, and they cause undesirable problems that make many people
invest on new renewable energy sources that are both clean and efficient. 815
4.4. United States laws in the renewable energy sector
Notably, many states in the U.S. have made long-term plans to use renewable energy and
to create renewable energy sources for both present and future generations. 816 For instance,
Maryland expressed clearly that renewable energy must be adopted in the long term in order to
have a healthier environment and increased energy security. 817 New Mexico also declared that
renewable energy is crucial in energy self-sufficiency, and that it will preserve the state's natural
resources and pursue an improved environment. 818 In Illinois, the state government said that in
order to have health, welfare, and prosperity, a clean and sustainable energy source must be
adopted and used. 819 The state of Oregon has created the "Energy Trust of Oregon," which aims
to convince its residents to invest in energy-efficient and renewable resources. 820 This has led
many large corporations that generate electricity from solid fuels to close as a result of the new
focus on renewable energy. 821 For instance, Luminant, the largest electricity generator in Texas,
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has recently announced the closure of three coal-fired power plants. 822 This shows that the
renewable energy is a trivial topic discussed only among elites’ discussions on saving the planet
but rather a realistic approach that many countries can develop as well as saving the
environment.
4.5. Incentives of developing countries for shifting towards renewable energy
Developing countries could benefit the most with the shift to renewable energy. As
explained earlier, developing countries could secure their energy and electricity needs, which are
important in modern civilization. China, which is one of the largest, fastest growing, and
wealthiest countries in the world, has a GDP per capita of still less than $9,000. 823 Moreover,
large segments of its population are still facing serious issues, such as health, housing, and other
development challenges. 824 According to OECD, China has not yet achieved the ideal income
per capita, infrastructure, and standard of living, although the country has a high GDP with a
high annual growth rate. 825 For some countries to meet their current and present energy demands,
they should significantly increase their domestic production capacity. 826 For example, it is
estimated that China should expand its renewable power generation capacity by nearly 900,000
MW in the next 15 years. 827 This means that China should be less reliant on other countries in
terms of importing fossil fuels for generating energy in the future, as energy would be generated
locally. 828 Thus, they can put more focus on other sectors that would improve an individual’s
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life, such as building and operating the infrastructure that can deliver improved health and
education services. 829
Developing countries can directly leapfrog to clean energy since money has not been put
heavily on energy production and existing grids, which would be expensive to replace. 830 It
means that developed countries have to change the existing solid fuel infrastructure in order to
shift to clean energy, which is not the case for developing countries. 831 This might be a
motivation for developing countries to jump from the present situation to a situation wherein it
does not need this obsolete and polluting infrastructure. 832 By making this shift, developing
countries can avoid the short-term consequences of the overuse of solid fuels, which cause much
environmental damage and affect many sectors such as the agriculture industry. In other words,
jumping to clean energy directly will not only allow developing countries to save, as they do not
need to shift again from a polluting infrastructure to a clean infrastructure, but it would also save
the soil, climate, and food industry in these countries. This would improve the welfare of the
citizens of these countries, leading to political stability and a secure economy since energy will
be produced locally.
In fact, many developing countries are considered sunbelt countries, 833 which are located
within 35 degrees longitude of the equator, putting them under optimal exposure to sunlight. 834
This will give sunbelt countries an advantage if they rely on solar energy for generating
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electricity by taking the maximum potential for solar PV applications. 835 According to EPA, 66
countries are located in the sunbelt. 836 In 2009, sunbelt countries made up only 9% of the PV
global market. 837 Nevertheless, many researchers expect that sunbelt countries have the potential
to represent approximately 58% of the forecasted global PV installed capacity by 2030. 838 This
would make sunbelt countries expand the PV market as well as attract investments in the
development of solar energy, making PV energy the number one renewable energy source in the
future. 839
Some sunbelt countries have made serious steps in using solar energy. It is estimated that
the PV production in China has grown to a whopping 320% more than what is needed. 840 Saudi
Arabia has also made a serious plan to shift to renewable energy, namely, solar energy. Saudi
Arabia has witnessed many projects that have been established to invest in clean energy, such as
solar energy. For instance, in 2018, the Saudi government and Softbank agreed to build the
largest solar power plant in the Middle East, which produces over 200 GW of electricity. 841
Many other renewable energy projects have been started in these countries in the last three years.
For instance, in 2019, the government planned to build an Integrated Solar Complex with Longi
Solar, a Chinese company. 842 More details about Saudi Arabia’s plan to shift to renewable
energy will be discussed extensively in the next chapters. Singapore has used solar energy since
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it is commercially the most viable renewable energy option. 843 Singapore enjoys an average
annual solar irradiance of 1,580 kWh/m2/year. 844 This could help convince other sunbelt
countries to take the opportunity of using solar power to generate electricity locally, leading to
secure energy and improvement in the life of their citizens.

4.6. Soft laws and protection of the environment
Laws have often been used to protect the environment in recent decades. 845 Likewise,
international energy collaboration has increased, especially since the World Summit on
Sustainable Development (WSSD) in 2002. 846 After the WSSD, international groups began to
apply “soft laws” to promote the use of renewable energy. 847 In this context, soft laws refer to
non-binding policies and agreements that encourage countries to promote the use of clean
energy. 848 The international community has increasingly relied on soft laws to address
environmental issues that are not easily regulated by legally binding instruments. 849 Soft laws are
important for developing renewable energy laws due to their flexibility and evolutionary
capacity. 850 In addition, they also account for poor countries that are unable to cover and regulate
rapidly evolving areas, including the renewable energy sector. 851
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The use of soft laws to encourage countries to adopt environmental laws has been
recognized by many directives. For instance, the Stockholm Conference functioned as a soft law
that encouraged countries to protect the climate, and it resulted in the creation of a special
subsidiary organ of the UN General Assembly devoted to the promotion of both universal and
regional environmental laws. 852 Likewise, the Organization for Economic Cooperation and
Development (OECD) used the Stockholm Conference recommendations to protect the
environment and present standards that countries can adapt. 853 Plus, many soft laws have helped
promote environmental repairs, such as the 1978 UNEP Draft Principles of Conduct on Shared
Natural Resources, the UN General Assembly Resolutions (XXVIII) of December 1973, and the
Implementation of a Regime of Equal Right of Access and Non-Discrimination in Relation to
Transfrontier Pollution. 854
However, because the international community has recognized the climate change crisis,
it has also started to use hard laws to promote the use of environmental laws. The UN General
Assembly Resolution 43/53 of January 27, 1989 recognized “that climate change is a common
concern of mankind.” 855 Significantly, the Hague Declaration (1989) was signed by
representatives of 24 states following the efforts of France, the Netherlands, and Norway. The
declaration stated that the “duty of the community of nations vis-A-vis present and future
generations to do all that can be done to preserve the quality of the atmosphere.” 856 With a
similar goal, the International Meeting of Legal and Policy Experts hosted by the Canadian
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government in Ottawa (1989) declared that “the atmosphere ... constitutes a common resource of
vital interest to mankind.” 857
4.7. Soft laws in Germany
Many countries have employed comprehensive legislation to address energy use and
promote renewable energy. 858 For example, Germany rewarded and increased efficiency in its
manufacturing sector. 859 Germany created voluntary energy-saving targets for manufacturers to
increase the efficiency of their energy use by 1.3% per year. 860 Since the private sector is driven
by economic incentives, the German government provided subsidies for upgrading technology
and equipment. 861 Overall, the government aims to help small and medium businesses by
contributing 30% of the funding for energy-efficient motors, pumps, air-conditioning systems,
and compressed air devices. 862
4.8. Soft laws in Japan
Japan also adopted laws to encourage the use of clean energy. In particular, Japan applied
financial incentives, voluntary actions, and regulatory measures to support the use of renewable
energy in its industrial sector. 863 Japan enacted the Concerning the Rational Use of Energy Act,
which placed mandatory energy efficiency requirements on designated industries in 1978. 864
Following this law, the industrial sector needed to meet minimum requirements in the short term
(2015) and the long term (2020). 865 Satisfying these requirements still provides businesses with
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tax incentives, and low-interest loans were also available for the installation of cogeneration
systems. 866
4.9. Soft laws in New Zealand
Notably, New Zealand intends to significantly promote renewable energy use by 2025. 867
Its strategy aims to generate 90% of its electricity from renewable energy without affecting
supply security. 868 The Resource Management Act (RMA) is the main law in New Zealand that
promotes renewable energy use, and it addresses the preparation and implementation of policymaking, planning, and decision-making regarding renewable energy developments. 869 The law
states that the government is responsible for protecting the country’s natural resources to benefit
from them socially, economically, and culturally. 870 The law is also designed to provide welfare
for future generations through the sustainable use of natural resources. 871 This includes
safeguarding the life-supporting capacity of the air, water, soil, and ecosystems. 872
4.10. Soft laws in Malaysia
Moreover, Malaysia encourages the use of renewable energy through state programs and
by offering attractive financing and other incentives to companies that generate renewable
energy. 873 In particular, the Malaysian government enacted the Sustainable Energy Development
Authority Act in 2011 to increase the use of renewable energy. 874 The act seeks to increase
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renewable energy use in the private sector by offering financial incentives and tax exemptions. 875
Further, the government also implemented the Renewable Energy Act in 2011, which introduced
the feed-in tariff system and thus encouraged the private sector to invest in renewable energy and
sell surplus electricity at a premium to utilities. 876 The law has motivated both business owners
and individuals to produce electricity with renewable energy and take advantage of the offered
financial incentives. 877 These efforts and legislation have increased renewable energy use in the
country. 878
4.11. Efficiency of “Hard Laws”
However, so-called hard laws seem to be more efficient than soft laws when it comes to
making countries more credibly commit to international agreements related to climate change. 879
Hard laws make a country responsible for enacting domestic laws, and its reputation can suffer if
it violates its legal commitments. 880 Hence, laws and regulations are proper mechanisms that the
international community can utilize to monitor treaty obligations alongside dispute-settlement
bodies, such as courts. 881 Yet, hard laws can be problematic for many countries. Because these
laws may infringe on national sovereignty in potentially sensitive areas, 882 many countries are
hesitant to join agreements that address climate change. Thus, hard laws might force many
countries to bargain fiercely over their legally binding commitments.883 Nevertheless, these laws
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and policies have proven to be effective in increasing the use of renewable energy and
addressing climate change issues. 884

Conclusion
In this paper, I have examined and discussed, in its first part, the existence and development of
the use of energy. It explains how human beings throughout history shifted from one source of
energy to another when there was a need to do so. A shift from the use of wood as the main
source of energy to fossil fuels occurred because these sources are more efficient and cheaper
than other types of fuel. This shift had indeed occurred but it took much time. This led us to
predict that countries might shift from fossil fuels to renewable energy owing to climate change
as well as the ongoing advancements in renewable energy technologies. In the second part of this
chapter, I discussed the importance of shifting to renewable energy owing to the chaos caused by
fossil fuels, which is climate change. The issue of climate change became serious in a way that it
threatens our existence as human beings on this planet. The shift is also urgent as fossil fuels are
a nonrenewable source of energy, which means that modern civilization is dependent on a
nonrenewable source. In this part, I also discuss the importance of shifting to renewable energy
for poor countries, as they would be able to satisfy their electricity demand. Moreover, almost all
regions have some renewable energy resources. This will make many countries more secure with
regard to energy generation and not be at the mercy of some oil-producing countries that could
control their source of energy. The third part of this chapter focuses on solar energy as the main
clean source of energy in Saudi Arabia. It explains the development of solar panels and how
energy is generated from these panels. This part also explains the development of solar cells,
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making them more competitive in the market. The last part of this chapter focuses on the issues
that solar energy faces, namely, intermittency and energy storage. It also explains the
development of energy storage and how the battery industry has evolved in this regard. For
instance, flow batteries have come into existence very recently, making them a promising means
of storing energy in comparison with Li-ion batteries.
We can conclude that the advancement of renewable energy technology is ongoing, and
the use of renewable energy is increasing globally. It is predicted that renewable energy would
replace fossil fuels as the main source of energy owing to the catastrophic effects of fossil fuels
on the climate. In other words, not shifting to another source of energy would threaten human
existence. It is argued that shifting to renewable energy is an ethical duty of the current
generation to ensure a high quality of life for future generations. The future survival of human
beings will depend on finding clean sources of energy that are sustainable and not harmful to the
environment . Although there are many issues with renewable energy, which makes it less
competitive, the ongoing and rapid advancement of renewable energy technologies with make
this source of energy more promising to be used as the main source of energy in the future.
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Chapter 4

Saudi Arabia’s 2030 vision

Introduction
Saudi Arabia is well known for having the largest economy in the Middle East, and the country
has used its vast natural resources to generate much of this wealth. 885 Saudi Arabia has the
world's second-largest proven petroleum reserves, approximately 17% of global reverses, 886 and
the fifth-largest proven natural gas reserves. 887 Notably, the country is the largest exporter of
petroleum worldwide. 888 Because fossil fuels, mainly oil and gas, account for roughly 50% of its
gross domestic product (GDP) and about 70% of export earnings, 889 the country relies heavily on
its fossil fuels revenues. The natural resources of Saudi Arabia are owned by the government
according to its energy laws, which are rooted in the Maliki school of thought. 890 Oil revenue has
historically functioned as the engine of economic growth in Saudi Arabia, 891 and it caused the
GDP to double between 2003 and 2011, increasing household income by 75%. 892 Using this
revenue, the country has increased the welfare of its citizens, such as by providing them with free
health care and education, without needing to tax them for new services. 893
However, because the oil price is unstable and often decreases, Saudi Arabia faces
serious economic challenges. The International Monetary Fund (IMF) reported that the financial
reserves of Gulf region countries will only be able to fill their budget deficits for the next 15
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years. 894 The IMF observed that the decreasing demand for fossil fuels has contributed to this
problem, as many countries are now prioritizing gas extraction, which is less disruptive to the
environment, over fossil fuels. 895 In addition, there is worldwide interest in renewable energy as
the future alternative energy. 896 Therefore, oil-producing countries reliant on fossil fuels for the
main source of their GDP will face crises in the future if they do not diversify their economies.
To face these challenges, Saudi Arabia has adopted the guidelines of the report “Saudi
Arabia Beyond Oil: The Investment and Productivity Transformation” (Vision 2030) by
McKinsey & Company. 897 Vision 2030 proposes radical changes to the Saudi economy 898 and
aims to increase its non-oil revenue from 10% to 70% of the total government revenue by
2030. 899 Private sector wages would increase from 19% to 58%, and more than 6 million jobs
would be provided. Saudi Arabia is also determined to prioritize renewable energy production. 900
Vision 2030 recommends that Saudi Arabia should deploy 58.7 GW of renewable energy to
reduce the proportion of oil used for its electricity. 901 This would increase the renewable energy
share to 30% of the kingdom’s total generation capacity. 902 To support renewable energy
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development, many projects, standards, policies, and laws have been implemented in Saudi
Arabia.
This chapter provides the context for environmental reforms and renewable energy
generation in Saudi Arabia, including the measures outlined in Vision 2030, and explores the
actions that the kingdom will take to support its non-oil sectors. The first section of this chapter
discusses environmental norms under Islam as a religion. In particular, it examines the main
sources of Islam and the extent to which these sources encourage individuals to protect the
environment. These sources have strongly influenced modern environmental legislation in Saudi
Arabia, and they can also support the country’s environmental reforms. The second part
summarizes the debate on the ownership of energy under Islamic law and how the four main
Sunni schools of jurisprudence view this ownership. This part emphasizes how modern Muslim
countries have been influenced by the old debate, as can be seen in their respective energy laws.
The third part sheds light on the constitution of Saudi Arabia. Crucially, it grants citizens the
right to a clean environment. Therefore, the country has the constitutional authority to make any
reforms that would protect the environment. The fourth part focuses on the OPEC statute, its
purpose, and its roles for oil-producing countries. In this part, it is clarified that because relying
only on fossil fuels will lead to an unsustainable economy, significant reforms must occur in
Saudi Arabia. The final part of the chapter analyzes the goals of Vision 2030 and outlines how
the country will support its non-oil sectors, including those related to renewable energy.
1. Environmental norms under Islam
1.1. Holy Qur’an
The two main sources of Islam that all Muslims agree on are the Qur’an and Sunnah. The
Qur’an contains the words of God sent through a prophet, while the Sunnah refers to the sayings
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and practices of the Prophet Muhammad. These two sources provide many rules and directions
for how humans should respect the environment as its creatures. 903 Moreover, these two sources
present humans as a part of the planet rather than separate from it. This philosophy is important
because it may guide future practices related to environmental reforms in Islamic countries. In
fact, these sources present environmental devastation as a form of corruption.
One might argue that because Islamic countries do not apply all Islamic rules, the
environmental rules might not affect how the countries use their natural resources. However,
even if many Islamic countries do not apply all of these rules, the general Islamic rules tend to be
present in the citizens’ modern lives. For example, modern Islamic countries’ constitutions are
often similar to these two written sources. Because the two sources advocate for protecting the
environment, citizens of Islamic countries may be persuaded to accept environmental reforms
and also any difficulties caused by these reforms, such as the price of electricity increasing when
renewable energy sources are used instead of fossil fuels. Thus, before making a strong shift to
renewable energy to achieve its Vision 2030 goals, Saudi Arabia may benefit from emphasizing
to its citizens that Islamic philosophy advocates for environmental protection.
The Qur’an instructs people to consider the creations of the universe, such as when it
encourages them to look at the sky and reflect on how it exists 904 or to admire creations such as
the Earth. 905 The Earth is mentioned more than four hundred times in the Qur’an, whereas the
sky and beyond are only mentioned roughly three hundred times. 906 According to the Qur’an,
humans must meditate and reflect on the existence and creation of the Earth, 907 and the text
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provides many examples of how to interpret the natural world. It observes that the Earth satisfies
humans’ needs, such as by giving them sustenance from planted fruits and vegetables as well as
water. 908 The processes of the Earth provide water and produce food for both humans and
animals. 909 Moreover, the Qur’an describes the rule of stars and how it can be used to direct
travelers, 910 and it notes that there are mysteries about the stars that humans are not even aware
of. 911 Furthermore, the holy book directs people to think about how mountains are created 912 and
also how they themselves are created. 913 Therefore, the Qur’an’s focus on the Earth is clear, as is
its emphasis on humans appreciating the planet that supports them.
The Qur’an contains the principle of vicegerency, which means that humans who live on
Earth are responsible for it. 914 Because God created the universe and human beings are capable
of living on Earth, this planet must not be disrupted by those humans who rely on it. This does
not mean, however, that humans cannot use plants and animals for food or wood for setting fires.
Resources should be taken by humans to satisfy their needs, and these uses must be balanced. 915
Following the Qur’an, humans should thrive on Earth in harmony with nature, and treating other
humans and animals well is one of the most noble things that a person can do. 916 The Qur’an
states that if an individual saves one life of one, he would be considered as if he saves the world
entire lives. 917 Ultimately, the guidance and rules of the Qur’an clearly assert that humans must
protect the environment.
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1.2. Sunnah
The Sunnah also stresses that humans must use all creatures of this universe wisely and
ensure the safety of the environment. 918 For instance, the prophet explains that people must not
kill an animal or harvest a plant unless it will be eaten. 919 Hence, it is forbidden to kill animals
for pleasure. 920 In addition, the Sunnah provides rules for how to use animals for food. For
example, it is forbidden to kill an animal if another animal can see this action. The Sunnah also
specifies that the animal must be killed quickly and without pain, and it states that people are
obligated to feed their animals while they are alive and not use them for damaging work.
According to the Sunnah, hurting animals is one of the worst things that a person can do. In
contrast, being kind to animals is one of the greatest acts. Moreover, the Sunnah makes it clear
that humans must ensure that they are not wasting environmental resources. For instance, it
advises people to not waste water and declares that cleaning a road or any place from dirt is a
good deed. The Sunnah also proposes that people should increase their natural resources even if
it may seem illogical to do so. It states that even when the end of world comes, a person must
plant a seedling if they are able to.
Overall, these two undisputed sources of Islam explicitly support the protection of the
environment and its resources. By following the teachings and principles of Islam, citizens of
Islamic countries should come to value their own morality as well as the purity of the Earth. 921
Thus, environmental reforms in Saudi Arabia may receive significant public support as the
foundational Islamic texts defend and encourage such reforms.
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2. Ownership of energy under Islamic law and other jurisdictions
2.1. Ownership of energy under the Roman Empire
Natural resource ownership is an age-old problem. 922 The Roman Empire adopted the
absolute right of property, 923 which gave landowners the right to the natural resources below
their land, and thus provided people with the unlimited right to use or destroy an object. 924 The
ancient Greeks took a similar approach to natural resource ownership. Democritus (460–370 BC)
and Aristotle (384–322 BC) argued that natural resources located below private land must belong
to the owner of that land, as this would incentivize productivity and therefore must be
encouraged. 925
2.2. Terra nullius doctrine
Since the 16th century, European empires have treated their occupied lands in the
Americas as terra nullius. 926 These empires justified their occupations while they openly
competed with each other for sovereignty during their overseas expansions. 927 Terra nullius is
still being used by nations such as England and Holland as a political approach, as they lacked
the papal bulls that Spain and Portugal used to claim their new lands. 928 Likewise, the English
and Dutch empires used terra nullius without making any distinctions between themselves and
the Amerindians. 929 In this context, Hugo Grotius redefined private property as property that the
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owner can individually consume or transform. 930 Grotius’s definition refers to the idea that
although God gave nature to humanity, civilization can convert things within nature into owned
property through the use and seizure of it. In other words, following the terra nullius approach,
civilized European empires have justified their seizure and ownership of occupied lands.
In 1552, Alberico Gentili clarified the definition of terra nullius that European empires
used to claim their occupied lands in the Americas. 931 Such an effort was needed to legally
justify the seizure of large amounts of land. 932 Gentili claimed that “God did not create the world
to be empty,” and he then concluded that “the seizure of vacant places is regarded as a law of
nature … because of that law of nature which abhors a vacuum, they will fall to the lot of those
who take them, though the sovereign will retrain jurisdiction over them.” 933 According to
Gentili, nature “abhors a vacuum,” and thus empty space signals a regression from civilization to
primeval times. 934 Gentili also asserted that any uncultivated land cannot be considered property.
Therefore, the large amounts of uncultivated land in the Americas can be taken by any
government without legal challenges. Gentili also helped the Dutch and English to overturn
Spanish, French, and Portuguese claims of wide lands that had not been seen or contacted by
their representatives. 935
Unlike these European empires, the Roman Empire used the novel concept of res nullius,
which means the “property of no one.” 936 Hence, no private owner can claim res nullius lands. 937

Id.
Id.
932
Id.
933
Id.
934
Id.
935
Id.
936
F. S. Ruddy, Res Nullius and Occupation in Roman and International Law, 36 U. MO. KAN. CITY L. REV. 274
(1968).
937
Id.
930
931

132

Although the genesis of Roman property concepts is unclear, the Roman philosopher Seneca
believed that the idea of ownership was unnecessary and created from an increase in human vice
and avarice. 938 Seneca asserted that because humans are selfish, they try to possess the things of
the world. 939 According to Seneca, humans have moved away from the state of nature and
created the idea of ownership after fictionalizing a social organization that recognized human
avarice. 940 Seneca’s point of view seems to agree with Savigny’s aphorism that “property is
founded on adverse possession ripened by prescription.” 941
2.3. Res communes doctrine
The Romans also established the legal doctrine of res communes. 942 This doctrine is
explained in a short passage from the Institutes of Justinian. 943 Roman law held that “things
common to mankind by the law of nature, are the air, running water, the sea, and consequently
the shores of the sea.” 944 Hence, res communes simply means “things common to all.” 945 When
applied by the Romans, res communes usually covered natural resources, such as the land
beneath navigable waters. 946 Moreover, the Roman government had a fiduciary obligation to deal
with certain properties that were held publicly. 947
The concept of res communes has affected modern legal systems. For instance, Article 2
of the Geneva Convention on the High Seas and Article 89 of the 1982 Convention on the Law
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of the Sea use the common heritage of humankind as a principle. 948 Arvid Pardo, the then
ambassador of Malta, stated at the 1967 United Nations General Assembly that natural resources
are a common heritage of humankind. 949 Such a statement is rooted in Roman jurisdiction
regarding the appropriate use of natural resources, which reaches back to the beginning of
recorded history. 950 This point of view seems to agree with the ancient Greek view expressed by
Aristotle, which outlines that “water is not bounded by a boundary of its own substance.” 951
Evidently, Roman law has impacted modern legal systems and international laws.
Crucially, the equitable sharing of resources does not entail unchecked freedom when
using the commons. 952 Garrett Hardin described the tragedy of the commons, which occurs if
unchecked freedom is permitted: “Each man is locked into a system that compels him to increase
his herd without limit in a world that is limited[.] … Ruin is the destination toward which all
men rush, each pursuing his own best interest in a society that believes in the freedom of the
commons.” 953 Thus, if freedoms are unchecked and uncontrolled, then the idea of res communes
is pointless. Consequently, states must place restrictions on freedom to enable society to pursue
life within the framework of a distinctive cultural heritage molded by language, religion, and
history. 954
Texas groundwater law is an example of the unchecked freedom of natural resources,
which has caused many issues for the state. Before the case of Edwards Aquifer Authority v. Day
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(2012), Texas used the capture doctrine to manage its groundwater. 955 Capture doctrine allows
anyone to withdraw water from the ground without limitations.956 However, the doctrine does
not give ownership of groundwater to the landowner until it has been reduced to possession at
the surface. 957 This made the state enact laws that put limits on withdrawing groundwater. After
the Day case, the court held for the first time that groundwater was owned by landowners. 958
Consequently, the court also confirmed that the state cannot limit the use of groundwater without
compensation to landowners, given that the state also limits their property rights. 959 Hence,
Texas may not be able to effectively manage its natural resources because if it restricts
landowners, then it must compensate them as well. In other words, enacting laws to manage
groundwater could be pointless for the state. Such unchecked freedom is what Hardin described
as the tragedy of the commons, and the issue clearly still exists in modern times.
Mcdade has argued that natural resource ownership must be given based on the principle
of first possession. 960 This principle is widely recognized as a method to establish original
ownership. 961 Following this principle, if an individual is given ownership of unused natural
resources, then this will lead to productivity because the individual will exploit these resources.
Thus, ownership is awarded to the first person who demonstrates a sufficient degree of control
over some portion of these resources, and they are deemed to be in “possession” of them. 962
2.4. Debate over the ownership of natural resources in modern times
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Natural resource ownership continues to be debated in the modern day. For example, the
United States has adopted many doctrines regarding this issue. The correlative rights doctrine
governs the use of groundwater resources in the state of Nebraska, and it allows landowners to
extract groundwater from an underlying aquifer if it is deemed beneficial by the public. 963
However, a landowner cannot extract this resource if it is injurious to others who have
substantial rights to the water or if the natural underground supply is insufficient for all
owners. 964 On the other hand, the state of Texas follows the capture doctrine, which allows
anyone to withdraw groundwater for any purpose and without limitations.965 The doctrine
implies that the landowner does not own the water until it has been reduced to possession at the
surface. 966 However, following the Day case, The Texas Supreme Court declared that
groundwater belongs to the landowner even if it is not reduced to possession at the surface. 967
This means that the groundwater belongs to the landowner and thus any limitation of this right
must be compensated.
2.5. Energy ownership in Islam
Because the main Islamic texts do not offer guidelines for natural resource ownership,
Muslims must regulate it themselves following the general principles of Islamic law. 968 While
the Qur’an and Sunnah contain broad principles that must be followed, these texts leave most
matters related to daily life, such as societal organization and economic systems, to the public.
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Most of the fatawas (legal opinions) concerning the mining industry are attributed to the four
Sunni schools of jurisprudence: 969 the Hanafi, Shafie, Hanbali, and Maliki schools. To promote
investment in its natural resources, Saudi Arabia must clearly answer sociological and economic
questions about natural resource ownership. 970 Moreover, the country must decide how disputes
over natural resources will be resolved, either with public international law or domestic law. 971
In particular, the viewpoints of the four Sunni schools of jurisprudence are important because of
their influence on natural resource ownership in Saudi Arabia.
2.5.1. Hanafi school
The Hanafi school distinguishes between visible and hidden natural resources. 972 Like the
other schools, the Hanafi school claims that visible natural resources are owned by the public 973
and the government cannot assign these resources to particular individuals. 974 The school argues
that the landowner owns all minerals below the land, which are hidden resources. 975 However,
these minerals are subject to tax. 976 The school considers the creation of mining rights to be a
private treaty distinct from state contracts. 977 On the topic of private investors, the school
proposes that they may have a right on the minerals located under a country’s land if they have
acquired permission to use them from the state. 978
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2.5.2. Shafie school
Like the Hanafi school, the Shafie school also distinguishes between visible and hidden
minerals. 979 Regarding visible minerals, the Shafie school agrees with the Hanafi school in that
these minerals are owned by the public and thus no exclusive private rights to them shall be
granted. 980 Unlike the Hanafi school, the Shafie school argues that visible natural resources can
have a reasonable amount extracted by anyone to satisfy their needs. 981 Regarding hidden
minerals, the school also claims that they belong to the landowner and are subject to tax. 982 The
school specifies that ownerless minerals cannot be acquired merely by digging them out. Rather,
a person can take ownership of the deadland and its minerals by cultivating it. 983 Regarding
minerals found in state-owned lands, the school states that these resources belong to the
government, although the government can give the rights to these minerals to private
individuals. 984
2.5.3. Hanbali school
The Hanbali school asserts that visible resources cannot be privately owned whether the
land is private, dead, or state-owned. 985 Following this school, visible resources are necessary for
public welfare and thus cannot benefit a single individual over the public. 986 The Hanbali school
maintains that Islam generally focuses on society as a group rather than as individuals. 987 Thus,
although the school believes in giving and protecting private rights, it notes that there must be
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limits on these private rights to avoid causing hardships. 988 The school supports this argument
with the hadith of the prophet (Sunnah): “People are partners in three commodities: water, fire
and green herbage.” 989 Ultimately, the Hanbali school views visible minerals as separate from
the land, meaning that private rights cannot be given to these resources. 990 In other words, these
minerals and natural resources are owned by the general public, and the state only manages this
right on its behalf. 991
In the case of hidden minerals, the Hanbali school affirms that deadland minerals cannot
be granted to any private person who simply digs them out. 992 To gain access to the minerals, the
private person or investor must first bring life to the deadland or be granted a concession to work
the minerals by the state. 993 This does not give the private person ownership of these minerals
nor an exclusive right to use them. Instead, the needs of the private person are prioritized over
those of others. After satisfying these needs, this person must allow others to also satisfy their
needs. 994995 In other words, the school argues that Islamic law recognizes the acquisition of the
right to a mine by first discovery but without ownership of the minerals. 996
2.5.4. Maliki school
The Maliki school takes a different approach to mineral ownership than the other Sunni
schools. It contends that all minerals belong to the Muslim community and are under the direct
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control of the country. 997 The Maliki school reasons that minerals cannot be owned exclusively
by landowners because these minerals are not created nor developed by them. 998 Instead, the
school argues that all minerals are created by God and thus must be shared for the good of the
community. 999 Consequently, the Maliki school does not distinguish between visible and hidden
minerals. 1000 The wealth created by all minerals must be shared by the society. 1001 In general, the
contemporary Islamic opinion on mineral wealth supports the state owning all such resources
and assuming the responsibility for them. 1002 While private rights are granted, they cannot
exceed to the harm done to the general public’s rights. 1003 Private investors may be granted
concessions but not the ownership of these minerals. 1004 Similar to the Hanbali school, the
Maliki school ultimately believes that the general public owns all minerals, which are managed
by the government on their behalf. 1005
The four Sunni schools of jurisprudence have greatly influenced how Islamic countries treat
their natural resources. 1006 Many modern constitutions of Muslim countries use Islam as their
main source of legislation. 1007 Accordingly, most general civil laws in these countries conform
with Islamic principles, including inheritance, family, marriage, and divorce laws. 1008 While
many laws regarding the ownership of minerals have been affected by the rules of Islam, these
laws differ between countries. In 1983, Sudan adopted a mining act that gives the landowner
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ownership of the surface and subsurface of their land, 1009 which follows the Hanafi school’s
view of mineral ownership. 1010 Saudi Arabia, Kuwait, and Egypt, amongst other countries, have
adopted the Maliki school of thought, 1011 as it subjects natural resources to the interests of the
nation. 1012 Moreover, according to the Maliki school, a person only owns what has been
produced or developed by their own efforts. 1013 Thus, many countries have used this idea of
ownership in their constitutions. 1014 For instance, Article 1 of the Mining Code of Saudi Arabia
states that all natural deposits of minerals in any form or combination, either in soil or subsoil,
belong exclusively to the state. 1015 This includes both the land and the sea territories comprising
the continental shelf. 1016 While most Muslim countries do not apply all ideas from the Sunni
schools, these schools have had a noticeable impact on the legal systems of these countries.

3. Constitution of Saudi Arabia
The rise of Saudi Arabia as a country started in the mid-eighteenth century, when many
communities in central Arabia decided to make religious reforms and unify disparate groups into
one country. 1017 The success of this unification varied over time. 1018 After King Abdulaziz came
to power, Saudi Arabia experienced significant success in unifying different groups from 1902–
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1930. 1019 Traditional norms of governance, which emphasize consensus, prevailed throughout
this time. 1020 These norms were strongly influenced by classical Islamic notions of rule. 1021
After the Gulf War, Saudi Arabia implemented the Basic Law of Saudi Arabia, otherwise
known as the constitution, on March 1, 1992. 1022 The constitution did not establish a new
constitutional framework. Instead, it only codified principles and rules adopted by the kingdom
throughout its history.1023 Therefore, there was not, as some argue, a constitutional vacuum in the
kingdom. 1024 King Fahad observed that the constitution came only to reflect traditional, Islamic,
and international characteristics of the society. 1025 The Saudi constitution was necessary to
clarify the rights and duties of its citizens, integrate with international society, and encourage
investments from other countries and corporations. Thus, the enactment of the constitution was
necessary to further develop the country.
Some have criticized the constitution of Saudi Arabia because it lacks the fundamental
rights present in other Arab countries’ constitutions. 1026 For instance, some of these constitutions
declare that freedoms are inviolate and base their governance on periodic elections or
plebiscites. 1027 However, this does not reflect the realities of these countries. They often suspend
these rights, are in permanent states of emergency, conduct fraudulent or uncontested elections,
and let authoritarianism spread despite these theoretical safeguards. 1028 Even countries with
republican regimes will allow their presidents to remain in power for life, and if a constitution
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becomes an impediment, it will be hurriedly and shamelessly amended. 1029 Hence, a constitution
is futile if it is not applied in reality. Moreover, the fundamental necessities of a society may not
be delivered due to unrealistic laws and constitutions.
Saudi Arabia has enacted a constitution that reflects the reality of the country’s
governance, 1030 1031 in that it only states the rights that are applicable and protected. 1032 For
instance, because the total separation of power into executive, legislative, and judicial authorities
would not function efficiently in the kingdom, Article 44 concludes by declaring the king to be
“their final authority.” 1033 The king also appoints and relieves judges of their offices upon the
Supreme Judicial Council’s recommendations. 1034 As Article 48 outlines, while the king has the
power to enact new laws, judges are urged to only apply Shariah and those statutes consistent
with it. 1035 As these articles reflect the reality of the kingdom, they have resulted in political
stability.
The constitution focuses on rights in the private and economic spheres, leaving general
rights such as the freedom of expression and press to societal customs. 1036 Articles 27–28 state
that the country must ensure that its citizens have a decent livelihood and facilitate
employment. 1037 Articles 30–31 declare that education and health care must be available to every
citizen, presumably free of charge. 1038 Moreover, private homes are inviolable, protecting private
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communications and private property rights. 1039 Crucially, the constitution also seeks to protect
the environment, as written in Article 32: “The State shall endeavor to preserve, protect, and
improve the environment and prevent its pollution.” 1040 This article could give the country the
legitimacy needed to shift to renewable energy. This legitimacy could also be derived from
Islamic rules, which most of the population commit themselves to.
3.1. General Principles
The constitution of Saudi Arabia has nine chapters and 82 articles. These chapters focus
on the following subjects: general principles, monarchy, features of the Saudi family, economic
principles, rights and duties, the authorities of the state, financial affairs, control bodies, and
general provisions. 1041

1042

The first chapter, “General Principles,” 1043 emphasizes that Islam is

the main source of laws and the country itself. 1044 Therefore, Islamic general rules have clearly
influenced Saudi Arabia, and thus the citizens should be able to accept environmental reforms
based on Islam. However, not all laws must be based on Islamic rules. Rather, all laws,
regardless of their sources, must not violate the general Islamic rules. For example, intellectual
property laws have been accepted because they do not violate any general Islamic rules, even
though none of these rules mention intellectual property.
3.2. Law of Governance
The second chapter, “The Law of Governance,” establishes that monarchy is the system
of rule. However, an amendment later occurred regarding the selection of the new king. The
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original selection process relied on the seniority amongst the present king's living brothers, 1045
which could lead to uncertainty in the future. 1046 The amendment calls for the formation of an
electoral college of princes to choose a new king. 1047 Article 5 states that the new king should be
the most upright of the sons of the founding king, Abd al-Aziz Bin Abd al-Rahman al-Faysal Al
Saud, and their children's children. 1048 Abd al-Aziz's grandsons are now included to form an
electoral college of about 500 eligible princes. 1049 The new king must be chosen by popular vote
in the family election. 1050
3.3. Economic Principles
The fourth chapter, “Economic Principles,” clarifies that while the private sector has an
important role in the economy, the sector cannot wield its power to own the natural resources of
the community. 1051 Article 14 states that all natural resources belong to the country and the law
can specify means for exploitation, protection, and development of these resources in the best
interest of the state, its security, and its economy. 1052 This approach adheres to the Maliki
school’s views of resource ownership. 1053 Following Article 15, any concessions or licenses to
exploit natural resources must be granted provisions. 1054 Hence, the constitution outlines that the
benefits of natural resources must not be exclusive to private entities, which is another belief of
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the Maliki school. 1055 Articles 17, 18, and 19 specify that ownership, capital, and labor are the
basic components of the economy and thus must be protected by the state. 1056
3.4. General rights and duties
Chapter 5 focuses on rights and duties, primarily the general rights for citizens such as
the right to receive proper health care and education. 1057 One of the rights granted is the right to a
clean environment, 1058 as proposed in Article 32: “The State shall work toward the preservation,
protection and improvement of the environment, as well as prevent pollution.” 1059 Although the
country relies heavily on fossil fuels for its income, Saudi Arabia has already begun to enact
environmental reforms. For instance, Saudi Arabia was among the countries that signed the Paris
Agreement, 1060 which aims to combat climate change and to accelerate and intensify the actions
and investments needed for a sustainable, low-carbon future. 1061 For the first time, all nations
agreed to seriously combat climate change by signing this agreement. 1062 Another major
agreement addressing climate change is the Kyoto Protocol, 1063 and it encourages industrialized
and oil-producing countries to reduce their greenhouse gases (GHG) emissions under the agreed
individual targets. 1064 Given that Saudi Arabia signed this agreement as well, 1065 the country is
clearly willing to reform its environmental policies and address climate change. Particularly,
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Vision 2030 provides more evidence of Saudi Arabia’s shift toward environmental reforms and
away from fossil fuels. 1066

4. Organization of the Petroleum Exporting Countries (OPEC)
Since the discovery of oil, all nations have viewed it as crucial to their economic growth
and military hegemony. 1067 Oil became a commodity of vital political and strategic
importance, 1068 and governmental interference in this sector was inevitable. 1069 In the 1950s,
American and British companies, led by the seven sisters conglomerate, dominated the global oil
market. 1070 The seven sister companies controlled more than 90% of global crude oil production,
processing, and marketing outlets. 1071 The Organization of the Petroleum Exporting Countries
(OPEC) was created in September 1960 1072 to restore the control and management of this
depletable natural resource to its host countries. 1073 OPEC lead to the redistribution of oil
markets between host countries and international oil companies. 1074
4.1. Existence of OPEC
Traditionally, oil-producing countries dealt individually with the oil companies operating
in their territories. 1075 Oil-producing countries did not have the power to manage their oil
resources nor the price of it once an oil concession had been awarded. 1076 Crucially, when
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international companies controlled the oil source in their host countries, they could change the
price regardless of domestic interest. 1077 The host countries simply received a stipulated share of
the oil profits, 1078 and this led these countries to reconsider their agreements with international
oil companies, as oil production had become vital to their national economies. 1079 The
importance of oil further increased as it was repeatedly used as a source of budgetary revenue
and foreign exchange. 1080
In response to these pressures, five oil-producing countries made an alliance to take
control of their oil resources and also the quantity and price of oil per barrel. 1081 International
companies had already reduced the price without considering their perspectives in 1959. 1082 This
organization has survived a decade of meddling and also many predictions that it would
collapse. 1083 Currently, OPEC contributes to both local economies and the global economy. 1084
OPEC countries now account for about 40% of the global oil supply and over 75% of proven
crude oil reserves, 1085 and their share of the supply increases whenever the demand for oil
grows. 1086 While OPEC has faced many challenges, its effective organization has been crucial to
its survival. 1087
4.2. Main organs of OPEC
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OPEC has three major organs: the conference, the board of governors, and the
secretariat. 1088 The conference is the supreme authority of the organization, and it is composed of
delegations from each of the member states. 1089 At least three-quarters of OPEC’s members must
be represented for a conference to be held. 1090 The conference distinguishes between full and
associate members in terms of voting, 1091 as only full members have the right to vote. In contrast,
associate members can only participate in the meetings held by the conference. 1092 Although full
members can have more than one representative, each delegation is limited to one vote. 1093 The
main role of the conference is to create OPEC’s general policies and decide on how to implement
these policies, 1094 although it also has procedural duties such as managing the organization’s
finances. 1095 The conference generally meets twice per year, although it can meet more often if it
is deemed necessary to, one example being the oil negotiations of 1971. 1096
The board of governors 1097 acts as the managerial branch of OPEC. 1098 Each member of
OPEC has one governor, and each governor has one vote. 1099 The quorum of this branch is twothirds of the governors, and a simple majority of those present is necessary to carry a motion. 1100
A governor serves a term of two years, and this governor can be removed by two-thirds of the
board if they act contrary to the interests of OPEC. 1101 The board of governors has two major
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functions: managing the affairs of OPEC by implementing conference resolutions and preparing
recommendations for the conference. 1102 The board also draws up OPEC’s budget for each
calendar year and submits it to the conference for approval. 1103 Its procedural functions include
approving the appointment of the division directors and the heads of departments upon their
nominations by the member countries, with consideration for recommendations of the secretary
general. 1104
The secretariat 1105 was not intended to be a separate entity of OPEC. It was under the
control of the board of governors until 1960, 1106 and it became its own entity following OPEC’s
significant growth and its widely recognized role in the world economy. 1107 The secretary
general serves a term of three years 1108 and must be a national of a member state. 1109 Originally,
the appointment of the secretary general would rotate through all members of OPEC based on
their seniority. The secretariat mainly provides information and studies to the conference. 1110 The
secretary general is responsible for performing these duties, but they may also delegate their
authority to the five departments of the secretariat. 1111 The secretariat should be composed of
international employees, and therefore they should not be biased towards any of the member
states. 1112
4.3. Importance of OPEC in the oil market
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The importance of OPEC comes from its influence on the quantity and price of oil per
barrel. Ideally, OPEC members avoid internal competition and prioritize their common
interests, 1113 which allows the members to benefit from acting collectively rather than
unliterally. 1114 OPEC can efficiently move supply levels up or down depending on market
circumstances, 1115 and it does so by allocating the maximum daily production quotas to its
members. 1116
4.4. Challenges of OPEC
However, OPEC countries face serious challenges. These countries have unique political
situations and histories of economic development. 1117 They vary in terms of economic
diversification, petroleum production, production costs, and mixtures of crude oil, gas, and
product exports. 1118 Oil revenue is also spent differently among oil-producing countries. 1119
Moreover, Arab producers have sometimes fought each other, and several are now involved in a
major arms race and confrontation with Iran. 1120 In addition, the members do not always agree
on the price of oil or their individual quotas. When OPEC’s market share of global oil production
fell from 51% in 1973 to 28% in 1985, 1121 this resulted in disagreements within the
organization. 1122 Some OPEC countries opposed price increases because they would reduce their
own market shares, whereas other countries supported these increases since it would benefit
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them. 1123 Furthermore, it has been argued that the formal quota system cannot effectively prevent
production from rising above quotas. 1124
4.5. Role of Saudi Arabia in OPEC
This tension between members became clear in the 1980s, when OPEC was losing its
power to set the oil price. 1125 Saudi Arabia tried to defend the market price and thus lost a
significant market share. 1126 The demand for oil in Saudi Arabia decreased from 10.2 million
barrels per day in 1980 to 3.6 million barrels per day in 1985. 1127 In response, the country
adopted the netback pricing system, which provided oil companies with a guaranteed refining
margin even if oil prices were to collapse. 1128 This has benefited Saudi Arabia, but nevertheless
the price war that followed led crude oil prices to collapse. 1129 Since then, analysts have viewed
Saudi Arabia as the leader of the OPEC countries, as its decisions can significantly affect the
success of OPEC policies. 1130
Griffin and Nielson have identified the three main strategies used by Saudi Arabia as a
leader of OPEC: the tit-for-tat strategy, the Cournot strategy, and the swing producer. 1131
Following the tit-for-tat strategy, it punishes other members for producing above their quotas and
rewards them for compliance. 1132 As long as Saudi Arabia earns more than Cournot profits, it
will tolerate deviations from the OPEC quota. Also, it may act as a swing producer to earn
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profits above the Cournot equilibrium level. 1133 However, Saudi Arabia takes a different
approach if OPEC members cheat too brazenly. 1134 The country simply increases its output until
the other countries only receive Cournot profits. 1135 Because of these tactics, Griffin and Nielson
argue that Saudi Arabia acts as a discipliner to protect OPEC organization, which ultimately
benefits all of its members. 1136
Saudi Arabia’s role as a discipliner reflects an administrative issue that OPEC faces.
Namely, OPEC does not have effective monitoring or punishment mechanisms. 1137 Even if such
mechanisms were to exist, OPEC does not have the formal methods and tools to punish those
countries that violate the agreed-upon quotas. 1138 Some analysts raise doubts about the lack of
monitoring mechanisms, and they assert that OPEC can collude to restrict output, which would
create a competitive market rather than a monopoly. 1139 However, even if no such mechanisms
are implemented, OPEC members can still be punished for violating quotas through implicit
threats. 1140 Stigler proposes that any price war would cause the collusion to collapse. 1141 On the
other hand, others argue that a price war reflects the equilibrium outcome of a dynamic
noncooperative game. 1142 Therefore, a price war may be a solution to many issues OPEC faces
because its members. 1143 A price war is also a credible means to communicate with other firms,
which makes it strategic in nature. 1144
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Another major issue facing OPEC is the over-reliance of some of its members on oil
revenue. 1145 Although all Gulf region countries are currently dependent on oil revenue, some
OPEC members have this revenue accounting for most of their GDPs. 1146 For instance, many
studies refer to Iraq, Libya, and Venezuela as failed states, and only Venezuela has failed almost
solely because of its overdependence on petroleum revenues. 1147 Angola, Ecuador, and Nigeria
share the same issue of overdependence. Their petroleum revenues have not been used to make
serious economic reforms and diversify their GDPs, leading the overall situation to grow
worse. 1148 Although many OPEC states must deal with political challenges such as outside
intervention, this does not excuse these countries for their economic failures. 1149 Rather, these
failures are due to their own actions. 1150 In general, the Gulf region countries have benefited
from their oil revenues, as have their citizens. 1151 These countries have diversified to some
extent, improved the balance of their economies, and created effective jobs for their citizens. 1152
This does not mean that the Gulf region countries have acted wisely with their oil revenues. 1153
Rather, these countries, including Saudi Arabia, are experiencing problems due to their reliance
on oil, and their economies are not sufficiently diverse. 1154 Nevertheless, Saudi Arabia still has
the time and the resources to make significant economic reforms. 1155
OPEC remains active despite its challenges and failings. The price of oil has decreased
despite efforts from OPEC on many occasions. For instance, the oil price reached $20 per barrel
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in 1997 and decreased to $10 per barrel in 1998. 1156 Of course, a decrease in the oil price might
be a result of factors other than OPEC’s interference. For instance, the oil price fell below $30 in
2020 because the Covid-19 pandemic reduced the demand for oil. Regardless, OPEC has
managed to respond effectively during this pandemic, and it agreed to decrease the oil supply,
which prevented the oil price from collapsing. In fact, OPEC countries even managed to make
agreements with non-OPEC members to manage oil prices, such as Russia. This reflects the
ability of OPEC to form beneficial agreements among both its own members and also other
countries. As OPEC seeks to improve cooperation between its members, its goal is similar to that
of NATO, which also has many conflicts between its members. Currently, two members of
NATO, Turkey and Greece, are facing serious issues in the Mediterranean Sea because of the gas
discovered there. However, NATO, like OPEC, survives despite such internal conflicts.

5. Vision 2030
5.1. Overview and the non-renewable energy sector 1157
Because Vision 2030 is designed to solve specific challenges, it is important to address
the nature of Saudi Arabia and its subsequent economic development. It is an arid country with
low rainfall and limited water resources. 1158 The size of the kingdom is approximately 2.25
million square kilometers, 1159 and this large region includes lava flows, plains, mountains, and
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deserts. 1160 The kingdom does not have any rivers, and the surface water is limited to rainfall
runoff that flows through the valleys. 1161 While there is groundwater in Saudi Arabia, it is not
abundant. Sand covers most of the kingdom, and the three major bodies of sand are the Great
Nafud in the north, the Empty Quarter in the south, and Ad-Dahna, a crescent-shaped body
connecting the Nafud and Rub Al-Khali deserts. 1162
Saudi Arabia has the second-largest proven oil reserves in the world, which is about 16%
of the world’s total. 1163 According to OPEC, the oil and gas sector of Saudi Arabia accounts for
roughly 50% of its GDP and about 70% of its export earnings. 1164 1165 The oil revenue enabled
Saudi Arabia to invest in infrastructure, health care, and education. One estimation suggests that
the country has put more than $450 billion into infrastructure alone. 1166 Health care and
education are also free for all citizens. The prices of electricity and housing are subsidized as a
result of the oil revenue. Moreover, many Saudi students can study abroad at well-known
universities for free. The benefits of the oil revenue are clear and have improved the lives of
Saudi citizens.
5.1.1. Consequences of overdependence on oil in Saudi Arabia
However, an overdependence on oil has made the economy vulnerable. Saudi Arabia was
significantly affected when oil and gas prices plummeted in 2014. 1167 In other words, the country
has become a rentier state. 1168 The U.S. Energy Information Administration estimates that the oil
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export revenue decreased from $301 billion to $133 billion between 2014 and 2016. 1169 Oil price
fluctuations put pressure on the GDP of Saudi Arabia. 1170 The oil price has increased from $10 in
1985 to nearly $150 per barrel in 2008 and then remained between $60–80 from 2017–2018. 1171
To stabilize the country, Saudi Arabia's Crown Prince Mohammed bin Salman wants to wean the
kingdom off what he calls its dangerous addiction to oil. As a result, Vision 2030 has been
adopted to make the economic shift that he has envisioned.
5.1.2. Promises of Vision 2030
Vision 2030 promotes radical changes to the Saudi economy. If realized, Vision 2030
will enable the country to double its GDP, create more than 6 million jobs by 2030, and increase
Saudi household income by 60%. 1172 Crucially, this transformation would rid Saudi Arabia of its
dependency on oil. 1173 Non-oil revenue is estimated to increase from 10% of total government
revenue to 70% by 2030. 1174 This will alter the dominant role of the public sector in society and
increase private sector wages. Although these wages are currently low, they are expected to
increase from 19% to 58% of the total household income. 1175
This significant transformation requires the country to move from its current governmentled economic model to a more market-based approach. 1176 Such an approach will enable more
Saudi men and women to participate in the workforce, which is important to achieving a higher
household income. 1177 The private sector will be restricted during the establishment of the new
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market-based approach. 1178 To compensate for this, the government will provide a more
competitive environment for businesses, and the individual Saudi citizen will take on more
personal accountability. 1179 A competitive environment is important to achieve rapid growth in
productivity, as it enables competition, trade, and investment. 1180 Owing to the new market
approach, the government could seek out new revenue sources, possibly by adding new taxes and
raising domestic energy prices, to ensure fiscal sustainability. 1181 Vision 2030 highlights that
while the transition will not be smooth for the Saudi people, it is necessary to improve the
country’s stability. 1182
Saudi Arabia has intrinsic economic potential far beyond oil, 1183 and it is notable that the
private non-oil sector, although small in Saudi Arabia, still has the potential to drive much of the
predicted growth. 1184 Vision 2030 demonstrated that the growth of the private non-oil sector
outperformed the economy as a whole, albeit while starting from a low base. 1185 It grew by 10%
annually from 2003–2013, while the GDP of the government grew by 6% annually. 1186
Moreover, the private sector seems to be more productive annually than the rest of the economy,
with an average rate of 2.5% per year. 1187
5.1.3. Mining and metals sector
To achieve its goals, Vision 2030 estimates that the country must invest $4 trillion in the
following eight sectors: 1188 mining and metals, petrochemicals, manufacturing, retail and
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wholesale trade, tourism and hospitality, health care, finance, and construction. 1189 These sectors
have the potential to generate more than 60% of Vision 2030’s total growth. 1190 The first
promising sector is mining and metals. Most metals are located in the west of the country. 1191
There metals include major phosphate resources, gold, zinc, bauxite and high-quality silica,
gypsum, limestone, kaolin, and magnesite. 1192 These minerals can support both additional
resource sectors and manufacturing sectors. Currently, the mining and metals sector is
underdeveloped and contributes to less than 3% of the GDP. 1193 Vision 2030 estimates that this
sector will increase to about 10% of the GDP, creating 500,000 new jobs for Saudi nationals. 1194
Vision 2030 aims to develop this sector by investing heavily in exploration and creating a
competitive ecosystem that allows for both public- and private-sector companies to thrive. 1195
5.1.4. Petrochemicals sector
The second promising sector is petrochemicals. 1196 The sector already accounts for twothirds of Saudi Arabia’s non-oil exports and is also competitive in international markets. 1197 The
most famous Saudi company in this sector is the Saudi Basic Industries Corporation (SABIC), of
which 70% is owned by the government. Currently, the company is one of the top five global
chemicals companies. 1198 Vision 2030 claims that reducing inefficiencies, further integrating its
oil refining and petrochemical sectors, and investing in innovation to make higher-margin
products will provide the economy with more than $30 billion and create thousands of jobs. 1199
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On top of that, the petrochemical sector has already received billions in investments from foreign
companies, including Royal Dutch Shell and China National Petroleum Corporation. 1200
Nevertheless, Vision 2030 claims the sector has the potential to grow even more. 1201
5.1.5. Manufacturing sector
The third promising sector is manufacturing. 1202 Saudi Arabia is a large market for many
manufactured goods, such as automobiles and mechanical machinery. Since most of the
countries’ needs are supplied from abroad, there is an opportunity to build a strong domestic
manufacturing sector. By developing this sector, Vision 2030 proposes that the country will be
able to satisfy its local demand as well as potentially some regional demand. The sector requires,
according to Vision 2030, a skilled and more productive workforce, stronger legal and
investment protection, and the removal of obstacles that hinder business, including high import
duties, lengthy customs and visa procedures, and gaps in local supply chains. 1203
5.1.6. Retail and wholesale trade sector
The fourth promising sector is retail and wholesale trade. 1204 Because online retail is
expected to replace traditional retail, many Saudi citizens are likely to participate in this
sector. 1205 The report predicts that the retail sector will employ approximately 800,000 citizens
over the next 15 years and triple its value. 1206 The number of Saudi people working in the retail
sector doubled between 2010 and 2014. 1207 Saudi women in particular have found employment

Id.
Id.
1202
Id.
1203
Id.
1204
Id.
1205
Id.
1206
Id.
1207
Id.
1200
1201

160

in this sector, rising from 10,000 in 2010 to 120,000 in 2014. 1208 The government heavily
supports Saudi women in this sector, especially in lingerie and cosmetics, to reduce their
unemployment rate. 1209 Following Vision 2030, many new practices must be adopted to grow the
retail sector, such as adapting modern retail formats, migrating rapidly online, and adopting best
practices in merchandising, including promoting supply-chain efficiencies such as by using more
automation in warehouses. 1210
5.1.7. Tourism sector
The fifth sector is tourism and hospitality. 1211 Saudi Arabia attracts 13 million Muslim
visitors annually to visit the holy sites of Mecca and Medina. 1212 The country also attracts more
than two million during the annual Hajj pilgrimage period. 1213 However, many Saudi people
prefer to travel outside the country during their own holidays, which caused the tourism industry
to decrease by 31% between 2004 and 2012. The country bolstered this sector in 2019 by making
the visitor visa to Saudi Arabia easier and faster to obtain than before. Vision 2030 recommends
investing in tourism as the country is large and varied, including locales such as the long Red Sea
coastline, a wealth of archaeological treasures, and areas of natural beauty. Furthermore,
religious tourism could also be further developed and cater to tens of millions more pilgrims
each year outside the peak Hajj season. 1214 The development of tourism must account for both
religion and leisure, and this will require higher-quality facilities, better safety and service, and a
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greater openness to foreign visitors. 1215 Vision 2030 expects this sector to provide 1.3 million
jobs and increase its value more than fivefold. 1216
5.1.8. Health care sector
The sixth sector is health care. This sector has benefited from the high public spending
during the oil boom. 1217 The country’s many public hospitals provide all citizens with free health
care, and it must continue investing heavily in health care, as a large percentage of the population
will be over the age of 65 by 2030. 1218 Following Vision 2030, the private sector will be allowed
to participate in suboptimal productivity and financing. 1219 Currently, there are not enough Saudi
citizens employed in the medical sector. 1220 It is estimated that just one in three health-care
professionals is a Saudi national, and there are not enough health-care graduates to replace the
professionals who retire or leave their jobs, let alone fill additional posts. 1221 As a consequence,
this sector needs further investment to provide more health-care professions, colleges for doctors
and nurses, and appropriately equipped teaching hospitals. 1222
5.1.9. Finance and construction sectors
The last two sectors are finance and construction. 1223 Finance is an essential sector that
promotes economic growth in the private sector and can also contribute to the economy if it is
substantially expanded. Saudi Arabia can improve this sector by increasing lending to small- and
medium-sized businesses and offering more investment products. 1224 The construction sector has
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been developed as the country has improved its infrastructure. 1225 For over 15 years, the private
sector has contributed to construction, providing many opportunities for jobs and
investments. 1226 Unfortunately, the sector is inefficient, insufficiently regulated, and, in some
circumstances, dangerous. Thus, the construction sector must improve efficiency, adopt modern
techniques, and increase operational management to deliver projects on time and on budget. 1227
This sector may also offer new jobs to citizens, as more than nine in ten workers are foreign
laborers. 1228
5.1.10. Legitimate steps in moving beyond fossil fuels
Vision 2030 demonstrates that Saudi Arabia has taken legitimate steps to move beyond
fossil fuels. The county has invested more than $4 trillion in non-oil sectors, aiming to diversify
its GDP. The country will fund this investment mainly by selling 5% of Saudi Aramco, a stateowned company, to investors and by offering $100 billion in stock in an initial public offering
(IPO) to establish a company value of $2 trillion. 1229 In addition, the country has already made
notable progress in constructing commercial and economic cities, such as the King Abdullah
Financial District and Prince Abdulaziz bin Mousaed Economic City. 1230 If these cities are
supported by a clear and efficient legal system, they will attract investors.
While it is clear that Vision 2030 will be an expensive endeavor, calculating the exact
cost is difficult, if not impossible. For example, Saudi Arabia must invest heavily in
infrastructure to make serious changes, and Vision 2030 does not fully explore the scale of this
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investment. 1231 The shift toward renewable energy requires an alternative infrastructure, which
also requires funding. 1232 To achieve the Vision 2030 goals, Saudi Arabia must adapt all existing
solid fuels infrastructure to transfer to clean energy. Furthermore, to attract investors, there must
be a strong infrastructure that enables these investors to produce wealth. Another issue that
Vision 2030 does not adequately explore is the role of politics in the economy. The report stated
that it did not consider any political costs since they would be impossible to predict. In a region
with many conflicts, political costs can be very high. For instance, Saudi Arabia has spent
billions of dollars on weapons and aircrafts. This spending increased when the United States
became less involved in the Middle East than before. Thus, these countries must rely on
themselves. The spending is unlikely to decrease, as there are no indicators that the region will
soon go through a peace period similar to that of Western Europe.
Nevertheless, Saudi Arabia continues to pursue its goals, as a stalled economic
transformation could be devastating. 1233 The report estimates that for each year of delay, the
government will incur an additional cost of 190 billion Saudi riyal (SAR) or $50 billion by 2030,
resulting from more expensive operations and lower oil revenues. 1234 Therefore, without
significant transformation, the country may accumulate a net debt of roughly 140% of its GDP
by 2030 and could still be running large fiscal deficits. 1235 This deficit assumes that the public
expenditure is frozen at its current levels and also that public spending decreases. 1236 In other
words, the deficit could be more than 140% of the GDP.
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Notably, because the country does not have debts, Saudi Arabia has advantages when
tapping capital markets. 1237 The country has many trillions in both financial and non-financial
assets, including holdings in listed companies worth one-third of the total value of the national
stock exchange, about 50,000 square kilometers of land, and vast oil reserves. 1238 In fact, the
country will likely attract more capital investment due to its economic reforms. Before the
Vision 2030 measures, the country attracted $1.6 trillion in investment between 2003 and
2013. 1239 After Vision 2030 and its associated reforms have been implemented, a fast-growing
private sector including international investors is likely to drive investment growth. 1240 To
bolster development, the country might target international private sectors with debt capital
markets and bonds specifically to finance major projects in areas like infrastructure, mining, and
utilities. 1241 The country can also encourage Saudi citizens to invest domestically. In short, by
taking advantage of its present financial stability and lack of debt, Saudi Arabia can finance its
domestic projects largely by encouraging investment.
Some critics have noticed a contradiction between the Vision 2030 goals and the
implementation of these goals. For instance, because Vision 2030 seeks to reduce public
spending, this may harm small and medium businesses and lead to shrinkage. Thus, Vision 2030
may increase unemployment, which is against its own goals of doubling the current GDP and
decreasing unemployment. Moreover, the financial burdens of some Vision 2030 projects are
being placed on the citizens and not the government. Many taxes were implemented after
establishing the Vision 2030 goals that will reduce the household incomes of the citizens and
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decrease their entertainment spending. Contradictorily, Vision 2030 aims to increase the
entertainment sector.
These arguments seem to assume that Saudi Arabia already has the cash to finance its
Vision 2030 projects. However, Vision 2030 outlines the method that the government will use to
finance these projects, such as selling shares of Saudi Aramco. 1242 Because Saudi Arabia relies
almost totally on fossil fuels for its GDP, it lacks a diverse income while the population grows
continuously. Moreover, Vision 2030 was established after the oil crisis in 2014, which created
serious issues in the Saudi economy and impacted its Vision 2030 projects.
From 2016 to 2030, Saudi Arabia will be in a transitional phase, which is critical and
challenging for both the government and the citizens. This phase is the cost of shifting to a
sustainable economy that relies on many income sources and supports an incentive-based market
system. During the transitional phase, features such as salaries and entertainment opportunities
will be limited. However, after achieving the Vision 2030 goals, the Saudi GDP will double,
leading to decreased unemployment, increased salaries, and increased entertainment spending.
Some might argue that the investments of the Saudi Public Investment Fund (PIF) do not
add value to the local market. Significantly, Vision 2030 relies on the investments of the PIF. 1243
Yet, the fund seems disinterested in investing in Saudi companies. It can be argued that if a
Saudi company provides the same services as a foreign company that the PIF invests in, the PIF
should then invest in the local company because Vision 2030 aims to strengthen the local private
sector. 1244 In other words, investing in foreign companies does not seem to support the private
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sector in Saudi Arabia. Following this logic, the PIF should instead invest in local companies to
increase their value in the Saudi economy and also increase employment.
However, this argument does not recognize the main goal of Vision 2030, which is to
achieve a productive, sustainable, and diverse economy. To achieve this goal, the government
must diversify its income sources and support the Saudi private sector. Foreign income sources
usually come from exporting goods and services, investing in foreign countries, and attracting
foreign companies to invest in domestic companies and sectors. In this context, the PIF has
specific goals and thus adapts its investments.
The PIF seems to have three main goals: increase profit, increase the foreign cashflow to
the country, and decrease the domestic cashflow outside the country. 1245 When making an
investment, the PIF considers these three criteria, and the result can be an investment in foreign
companies rather than local companies. For instance, the PIF invested in Uber, a foreign
company, but did not invest in Karem, a local company that provides the same service. In
applying the three criteria, the PIF clearly determined that Uber is more profitable and represents
a foreign cashflow into the country. In other words, the Saudi citizen who pays Karem does not
move cash outside the country, whereas the Saudi citizen who pays Uber moves the cash abroad.
Because these three criteria enable the PIF to make wise investments, the country can use other
public funds to support local companies like Karem.
Notably, the PIF’s investments are not an act of charity. Rather, they aim to diversify the
Saudi economy and greatly alter its macro economy. It is thus a mistake to criticize the PIF’s
investment strategies without acknowledging the criteria and priorities that the fund uses to
determine its investments. Furthermore, it is mistaken to demand that the government should
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both shift toward a productive economy and provide the same support that came from its rental
economy. A productive economy does not only entail supporting local production and exports.
Rather, it also involves obtaining more foreign cash than is spent on foreign endeavors.
Summarily, being productive means exporting more goods and services while reducing the
domestic cashflow outside the country. Hence, any investment that does not increase the foreign
cashflow to Saudi Arabia or reduce the domestic cashflow to foreign sources is pointless, given
that it does not support Vision 2030.

5.2. Renewable energy sector
Saudi Arabia had taken steps toward renewable energy before the implementation of
Vision 2030. In 2012, King Abdullah City for Atomic and Renewable Energy (KACARE)
presented its plan for the country to develop 54 GW of renewables by 2032. 1246 The white paper
aimed to improve the demand for clean energy and create local jobs, 1247 and it contains three
tendering rounds in its framework: an introductory round of 500–800 MW, a first round of 2000–
3000 MW, and a second round of 3000–4000 MW. 1248 The main actor in the power sector is the
Saudi Electricity Company (SEC). 1249 The plan also prioritizes solar energy and seeks to provide
17.35 GW from only solar energy. 1250
Although this plan is ambitious, it does not address the main issue that the country faces,
which is its overdependence on oil. While the plan acknowledges that the future demand for
renewable energy will be greater than that for fossil fuels, it does not consider how this will
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impact the economy, which currently relies on oil revenue. The plan seems to be effective only
in the short term, and it does not account for future energy demands and societal welfare. In
contrast, Vision 2030, created by the esteemed McKinsey & Company, 1251 focuses on changing
the economic system of the country as a whole. Therefore, because Saudi Arabia has adopted
Vision 2030’s goals, the country is clearly invested in making a long-term shift toward a
sustainable economy.

5.2.1. Renewable energy goals of Vision 2030
One of Vision 2030’s main goals is to use more renewable energy to generate electricity
instead of relying mostly on fossil fuels. 1252 Following the report, Saudi Arabia aims to deploy
58.7 GW of renewable energy to reduce the proportion of oil used to generate electricity 1253 and
to greatly increase the share of renewable energy to 30% of the kingdom’s total generation
capacity. 1254 This move is influenced both by global efforts to address the climate change
crisis 1255 and the likelihood of many countries reducing their dependency on fossil fuels, leading
to decreased demand of fossil fuels and thus decreased oil prices. 1256 Thus, Saudi Arabia’s
investment in renewable energy technology is one way to address all of these challenges. 1257
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The Saudi Ministry of Energy, Industry, and Mineral Resources (MEIM) plays a major
role in this shift from fossil fuels to renewable energy. 1258 MEIM cooperates with foreign entities
that have more expertise than itself, 1259 such as the U.S. Department of Energy’s Office of
International Affairs. 1260 These entities meet annually to address their mutual interests, review
areas of cooperation, and identify new areas for collaboration and research. 1261 These entities
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also exchange information on electricity development plans and potential nuclear power
developments. 1262 In addition, MEIM cooperates with other entities that prioritize CO2 reduction
and research in new supercritical CO2 technologies. 1263
5.2.2. Exploitation of solar energy in Saudi Arabia
Because it can exploit solar and wind energy more than other countries, Saudi Arabia is
well-suited to renewable energy generation. In particular, it has the greatest potential for
renewable energy in the Middle East and North Africa (MENA) region, 1264 as the country lies in
the middle of the “sun belt.” 1265 Globally, Saudi Arabia has the sixth-highest potential for solar
energy production. 1266 The country averages 8.9 h/day of sunshine and 5,600 Wh/m2 of
horizontal solar radiation. 1267 The solar irradiation of Saudi Arabia is 250 W/m2, which is above
the average irradiation of high potential solar areas of 100–200 W/m2. 1268 The country also has
the 13th-highest potential for onshore wind energy production. 1269 The annual average onshore
wind speeds is roughly 6.0–8.0 m/s. In certain locations, the onshore wind speeds average 7+
m/s, which is well above the standard speed for economic viability. 1270
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To take full advantage of its strengths, Saudi Arabia focuses more heavily on solar power
than wind power. Most of the countries’ regions are excellent places for solar cells, and the
country also has large unused areas. Saudi Arabia plans to harness solar energy, namely with
photovoltaics (PV), to generate 40 GW from its total target of 58.7 GW. 1271 In addition, Saudi
Arabia seeks to localize a significant portion of the renewable energy value chain in the Saudi
economy, including research and development (R&D) as well as manufacturing. 1272 The country
has also set a minimum localization requirement for renewable energy technology, which was
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1272
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30% in 2017. 1273 The percentage is expected to exceed 50% going forward. King Abdulaziz City
for Science and Technology (KACST) is responsible for increasing the localization of solar
technologies. 1274 KACST is both the Saudi Arabian national science agency and its national
laboratories. 1275 As a science agency, it creates science and technology policies, collects data,
funds external research, and offers services such as the patent office. 1276
5.2.3. Solar energy projects in Saudi Arabia
Since the creation of Vision 2030, the country has supported many solar energy projects.
The Renewable Energy Project Development Office (REPDO) has shortlisted the companies and
consortia that will develop a solar project in the Al-Faisaliah region, with some proposing tariffs
below the $0.02/kWh threshold. 1277 The Faisaliah project is one of the largest new solar projects,
and it is expected to produce 600 MW of the planned capacity. 1278 The project will be contracted
by either a partnership led by the firm Masdar, which has its headquarters in the United Arab
Emirates, or a consortium led by ACWA Power, a Saudi player. 1279 REPDO is expected to use
the “best and final offer” approach to select the winner in 2020. 1280 The winner of this bid will be
rewarded with a 25-year power purchase agreement (PPA) contract featuring the Saudi Power
Procurement Company (SPPC) as the offtaker. 1281 In return, the winning company must comply
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with the minimum 17% share of local content specified by Saudi law. 1282 Solar bids of
$0.0162/kWh are now being touted in Saudi Arabia, and these mirror the tariffs of
$0.016953/kWh achieved last October by a 900-MW project in Dubai. 1283 Evidently, Middle
Eastern countries have become more attractive for investors in the clean energy market. 1284
Another significant solar power project is the Sakaka project, which was completed in
2019 by ACWA Power. 1285 The project sells power at $0.0236/kWh, 1286 and the company has
successfully connected it to the national electricity grid. 1287 To support Vision 2030, King
Salman Renewable Energy Initiative spent $319 million to fund the project. 1288 The Sakaka
project’s 300 MW capacity provides energy for more than 45,000 households in the Al-Jouf
region and offsets approximately 500 tons of CO2 annually. 1289 The project demonstrates the
country’s commitment to clean energy, which will support economic diversification, develop
human capital and elevate national competencies. 1290 The project had a 100% employment rate
during its first year of operation and contracted 30% local content during construction. 1291 The
project is one of the first to be integrated with national grid. 1292
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Moreover, Saudi Arabia has cooperated with Japan to finance a solar project in the
Rabigh region. 1293 Japan has programs to provide other countries with leading low-carbon or
decarbonizing technologies and promote the development their infrastructure. 1294 The Rabigh
project is expected to generate 400 MW, 1295 and it is an important step to increase the generation
capacity of renewable energy to 58.7 GW. 1296 The project is expected to offset 477,129 tons of
CO2 annually. 1297
Furthermore, REPDO recently announced that the Dumat Al-Jandal wind energy project
will be granted to the French electricity company Energies Nouvelles (EDF), with the wellknown Abu Dhabi Future Energy Company as a “source.” 1298 This project is the first wind
project in the kingdom and the second bid submitted by the Saudi Ministry of Energy within the
framework of the King Salman Renewable Energy Initiative. 1299 The project is expected to
provide electricity at $0.0213/kWh, and this tariff will set a new record for a project of this type
in Europe, the Middle East, and Africa. 1300 At a cost of $500 million, the project will generate
energy for 70,000 households and create 1,000 job opportunities during the construction and
operation phases. 1301 Its expected average annual production is approximately 1.4 TW. 1302 This
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wind project is important for the country to diversify its energy sources, placing renewable
energy generation technologies at the forefront. 1303
Many solar and wind energy projects are planned to be completed before 2030, and the
Sakaka (300 MW) and Dumat Al Jandal (400 MW) projects are currently tendered. There are
many other projects in pre-development, including Qurrayat (200 MW), Alfaisalia (600 MW),
Saad (300 MW), Wadi Adwawser (70 MW), Yanbu (850 MW), Madinah (50 MW), Rabigh (300
MW), Alras (300 MW), Qurrayat (40 MW), Rafha (45 MW), Jeddah (45 MW), and Mahad
Dahab (20 MW). 1304 REPDO has issued a request for qualifications (RFQ) for round three of the
kingdom’s long-term National Renewable Energy Program (NREP), which comprises of four
solar projects that will generate 1200 MW. 1305 1306 This third round will be divided into two
categories: A and B. 1307 The first category targets small projects such as the Layla 80-MW and
Wadi Al Dawaser 120-MW solar PV projects. 1308 The second category targets large projects
such as the Saad 300-MW and Ar Rass 700-MW solar PV projects. All projects within both
categories must satisfy the minimum local content requirement for solar technology, which is
17%. Ideally, doing so will add value to the national economy. 1309 In short, NREP promotes
renewable energy use while also applying the Saudi’s Nationally Determined Contribution
(NDC) to avoid carbon and other GHG emissions. 1310
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REPDO TENDERING PLAN (MW)
TENDERED

PRE-DEVELOPED

Sakaka Dumat Al Jandal

Qurrayat

Alfaisalia

Saad

Wadi Adwawser

Yanbu

2019 Total
2,225

300

400

200

600

300

70

Madinah

Rabigh

Alras

Qurrayat

850
850

3,075
50

300

Rafha

Jeddah

45

45

300

40

Mahad Dahab
ﻤﮭد اﻟذھب

20
Wind

Solar

Source: REPDO, Overview of Saudi Arabia’s Renewable Energy Program (Jan 2019), Team analysis

5.2.4. Renewable Resource Monitoring and Mapping program
Saudi Arabia also aims to create a database that will provide detailed information related
to renewable energy. 1311 The Renewable Resource Monitoring and Mapping (RRMM) program

1311

the Saudi's Renewable energy plan 2030, supra.

177

focuses on monitoring and mapping renewable energy resources in Saudi Arabia. 1312 This
program will cover the operation, calibration, and maintenance of renewables. 1313 RRMM will
also be an online portal that provides updated information on renewable energy resources in the
country, 1314 primarily solar, wind, geothermal, and waste-to-energy resources. 1315 The program
will be useful for power project developers and financers, researchers, academics, government
entities, and industries. 1316
To achieve its renewable energy goals, Saudi Arabia must be attractive to foreign
investors, and the country currently offers them many incentives. The country makes customs
duty exemptions for primary raw materials, manufacturing equipment, and spare parts. 1317 The
country also provides up to 75% of project financing using soft loans from the Saudi Industrial
Development Fund (SIDF). 1318 Moreover, Saudi Arabia provides land incentives for leases,
starting from $ 0.26/m2. 1319 Furthermore, the country supports the nationalization of jobs, as the
Human Resource Development Fund (HRDF) covers the monthly salaries of Saudi national
employees by up to 15% for men and 20% for women. 1320 In addition, the country covers 100%
of foreign direct ownership, and there are no restrictions on the repatriation of capital. 1321
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5.2.5. Challenges of the renewable energy sector in Saudi Arabia
However, the country faces many difficulties in attracting investors. 1322 For instance, the
country is still in the process of establishing a legal framework that supports its power supply,
ranging from renewable sources to grid connections. 1323 1324 Plus, the entities that plan to achieve
the renewable energy goals of Vision 2030 are nascent and still must partner with other
entities. 1325 The R&D in the region is also still limited. Although KACARE has established its
own R&D department, the results have not yet materialized. 1326 The most important challenge
that the country faces is subsidizing its conventional power sources. 1327 These subsidies are
considered to be high and thus act as an obstacle to the private sector’s development of
renewable energy sources. 1328 The electricity tariff system makes power in the kingdom among
the cheapest in the world, and it would be difficult to compete with in the private sector. 1329 The
largest source of electrical power is the SEC, although Saline Water Conversion Corporation
(SWCC) and Saudi Aramco also own and develop their own conventional power stations. 1330
5.2.6. Possible solutions from Vision 2030
Nevertheless, these challenges are being solved in accordance with Vision 2030.
Currently, a conflict of international laws is impossible in Saudi Arabian affairs, as the parties
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have the right to choose the applicable law, provided that one of the parties is not Saudi. 1331 This
could attract more investors, partially as the country continues to develop a comprehensive
detailed legal framework, especially for business. In Saudi Arabia, the principles applied to
contracts are not codified, 1332 meaning that one standardized rule applies to all types of
contracts. 1333 Thus, the Saudi court would assume its jurisdiction to apply Saudi law regardless
of the parties intentions. 1334 This, however, is not always applied for “the foreign law clause,” as
courts generally respect this clause. 1335 Consequently, parties must be cautious when making
their agreements because of the substantial freedom of contract that is afforded under Saudi
law. 1336 While local counsel may use their own legal knowledge of similar cases or similar
previous circumstances, 1337 Saudi courts do not apply the precedent system, which means that
the court can make decisions based on the judge’s discretion rather than on how previous cases
were decided. 1338
Saudi Arabia has also used strategic memberships, treaties, and agreements to raise its
reputation among foreign investors. Saudi Arabia takes part in the International Centre for
Settlement of Investment Disputes (ICSID) Convention and the Convention on the Recognition
and Enforcement of Foreign Arbitral Awards, otherwise known as the New York Convention. 1339
Saudi Arabia’s treaties give investors many dispute resolution options with required “cooling
off” periods for negotiations, which takes place between the initial notice of a dispute and the
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commencement of arbitration. 1340 Many of these treaties grant foreign investors from certain
countries the right to select between local courts or international arbitration in the event of a
dispute. 1341 In fact, most treaties ensure that the investor would face most favorable treatment, be
provided with security, and be protected from expropriation. 1342 This, however, does not mean
that an investor could ignore local requirements, such as giving priority to Saudi citizens in
employment or complying with the minimum requirement of 17% local content. 1343 Instead, the
investor would be granted the protection approved by treaties while also being responsible for
satisfying the local requirements for conducting business in Saudi Arabia. Crucially, the
country’s clean energy market has become more attractive to investors. 1344 The kingdom hosts
major independent water and power producers (IWPPs) and independent power producers
(IPPs), delivered under long-term PPAs. 1345 These agreements have attracted many investors to
invest billions in the country and have proven to be bankable. 1346 To bring in even more
investors, the government will lower its energy subsidies, and this will allow the energy market
to become more competitive. 1347
Although it still lacks comprehensive legislation that properly addresses the new
emerging market, the country is actively restructuring several sectors related to policy and
legislation so that they will better serve the power sector, as outlined in the Vision 2030
report. 1348 Currently, the key legislations are as follows: the Foreign Investment Regulation,
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Royal Decree M/1 (10 April, 2000); Electricity Regulation, Royal Decree M/56 (22 November,
2005); Electricity Regulation Implementing Rules, issued pursuant to Electricity and Cogeneration Regulatory Authority Board Resolution 3/11/27 (13 May, 2006); and the General
Environmental Regulation, Royal Decree M/34 (15 October, 2001). 1349 To aid the energy sector,
the government leases land at low rates and offers free loans to companies that meet the
requirements of the Saudi Industrial Development Fund (SIDF). 1350 There are ongoing
discussions to update and reform many existing laws, including regulations for bankruptcy,
commercial mortgages, and privatization. 1351 Hence, Saudi Arabia is currently taking serious
steps to reform its legal system.
5.2.7. Corporate average fuel economy standards
Saudi Arabia is also pursuing new ways to improve local renewable energy use among its
citizens, and it has implemented many programs and standards to promote clean energy. For
example, the Corporate Average Fuel Economy (CAFE) standards now cover light-duty
vehicles 1352 and aim to improve the overall fuel economy by an average of 4% annually. 1353 In
addition, the standards also intend to improve the fuel economy for light-duty vehicles from its
current level of 12 km/l to 19 km/l by 2025. 1354 Fuel economy is measured according to the U.S.
Environmental Protection Agency’s (EPA) testing procedures, which are the EPA Federal Test
FTP-75 for city driving and HWFET for highway driving. 1355 Following the Saudi Standards,
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Metrology, and Quality Organization (SASO), the combined fuel economy is calculated as
follows: combined fuel economy = 1/[(0.55/city fuel economy) (0.45/highway fuel
economy)]. 1356 In addition, manufacturers can now use the New European Driving Cycle
(NEDC) testing procedures. 1357
5.2.8. Minimum energy performance standards
Moreover, the country has also adopted the Minimum Energy Performance Standards
(MEPS). 1358 These standards cover electrically operated air condoners, condensing units,
chillers, absorption chillers, and electrically operated variable-refrigerant-flow (VRF) air
conditioner systems and close control air condoners as well as condensing units serving
computer rooms. 1359 These standards apply to all air conditioners designed to operate in AC
single-phase circuits of 220 V or 230 V, with dual voltage or voltage ranges including these
values, or that use three-phase circuits of 380 V or 400 V with a frequency of 60 Hz. 1360 The
standards outline the exact testing standards that these products must comply with (e.g., CC ≤
65,000: EER 11.2; 65,000 < CC ≤ 135,000: EER 11.2; 135,000 < CC ≤ 240,000: EER 11;
24,0000 < CC ≤ 760,000: EER 10.0). 1361 The regulations also set minimum energy performance
standards (MEPS) for computer and data processing room air conditioners. 1362 Air conditioners
with capacities exceeding 65,000 Btu/h are covered by the large AC standard (SASO
2874/2016). 1363
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5.2.9. National Renewable Energy Program
Furthermore, REPDO implemented the National Renewable Energy Program (NREP) 1364
to support all RE-related initiatives in the kingdom by reviewing legal and regulatory
frameworks. 1365 In the long term, the program aims to localize R&D, manufacturing, and other
sections of the renewable energy value chain. 1366 It also promotes the renewable energy industry
by encouraging both private and public sectors to make partnerships and allowing the private
sector to invest in renewable energy. 1367 Ideally, more renewable energy components will be
manufactured locally by increasing projects’ local content targets. 1368 Currently, the country has
localized solar and wind components by 17–19%, according to the Local Content and
Government Procurement Authority (LCGPA). This is expected to increase to 33–35% by
2025. 1369 By 2028, the country wants to achieve 40–45% localization of renewable energy
components for solar and wind power and prioritize exporting renewable energy supply
chains. 1370
NREP is governed by MEIM, 1371 and MEIM’s control over the program consolidates the
efforts of various stakeholders across the kingdom, including SEC, KACARE, and the Electricity
and Co-Generation Regulatory Authority (ECRA). 1372 All projects covered by NREP are
procured in a fair, open, and transparent manner via a purpose-built e-procurement portal. 1373
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Hence, the procurement process is open to public examination. 1374 The evaluation of the bids is
done using an independent selection panel. 1375 The award contract is given to the company that
meets the minimum localization content requirement for that tender and also offers the lowest
levelized electricity cost. 1376 Doing so provides many jobs for local citizens and drives growth in
the kingdom’s non-oil economy, as it incentivizes companies to manufacture goods and provide
services locally. 1377
5.2.10. Saudi Energy Efficiency Program
Saudi Arabia has also participated in workshops on how to reduce the negative local
impact of fossil fuels, such as “Enhancing Vehicles Energy Efficiency in Saudi Arabia.” 1378 This
is because the country has witnessed unprecedented energy consumption growth as a result of its
economic development, population growth, and industrialization. 1379 Its energy consumption
could reach up to 8 MMbdoe in 2030. 1380 As a result, the country participated in the G20
Transport Task Group workshop to gain international experience in active demand-side
management. 1381 Following the workshop, the Saudi Energy Efficiency Program (SEEP)
mobilized more than 150 professionals from more than 30 governmental entities and state-owned
enterprises. 1382 The main focus of SEEP is to address the consumption of three major sectors:
industry, buildings, and transportation. 1383 These sectors represent more than 90% of all energy
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consumption in the kingdom, 1384 and this consumption previously grew by 5% each year. 1385
Thus, the main goal of SEEP is to decrease the growth rate to ~4% each year. Saudi Arabia can
also achieve 5–9% in fuel savings through aerodynamic improvements. 1386
5.2.11. Intended nationally determined contributions
In addition, Saudi Arabia has participated in many plans and initiatives to limit the
negative impact of fossil fuels, 1387 such as by defining its Intended Nationally Determined
Contributions (INDCs). 1388 These INDCs include adaptations to address climate change,
economic diversification, energy efficiency, renewable energy, carbon capture, utilization, and
storage as well as methane recovery and flare minimization. 1389 Other initiatives cover areas such
as integrated coastal zone management, early warning systems, and integrated water
management. 1390 The country has also developed more efficient energy technologies, renewable
energy sources (RES), especially solar energy sources, and rational use of energy (RUE). 1391
Despite these actions, the price of electricity in Saudi Arabia is still far below world
market levels: $1.25/MMBtu for natural gas, $4.4 per barrel for heavy fuel oil, $11.7 per barrel
for diesel, and $5.94 per barrel for crude oil. 1392 The low price of electricity in Saudi Arabia
might not be sustainable because the energy demand increases annually, and thus subsidizing
energy becomes more difficult. Energy consumption increased by 6.2% annually from 2006–
2016. 1393 The country increased its tariffs due to the slowdown of the economy as well as to
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pursue its Vision 2030 goals. 1394 As a result, the demand for energy decreased to 0.7% in 2016.
Without efficiency measures by the government, the demand for energy would grow to be 4–5%
annually. 1395
5.2.12. Inefficiency of the energy market in Saudi Arabia
Currently, energy use in Saudi Arabia is highly inefficient by global standards. 1396 As of
2013, Saudi Arabia ranked 13th globally at 6.7 tonnes of oil-equivalent (toe) per capita, which
placed it slightly behind the U.S. (7 toe/capita) but well ahead of the EU (3.2 toe/capita) and the
world average (1.9 toe/capita). 1397 Most countries have decreased energy intensity while Saudi
Arabia has increased energy intensity, reaching 137 toe per $1000 of GDP in 2011 and staying
ahead of the 95 toe per $1000 of GDP in the EU. 1398 Consequently, Saudi Arabia established the
Saudi Energy Efficiency Center to bolster its energy efficiency. 1399 The center focuses heavily on
industry, buildings, and transport, primarily by means of benchmarking and implementing
standards. 1400 The main goal of the center is to increase energy efficiency by 30% by 2030. 1401 A
study conducted by the King Abdullah Petroleum Studies and Research Center (KAPSARC)
suggests that the country could save 3.7–22.9 GW of peak electricity capacity after applying a
building retrofit program. 1402 Despite these many efforts to develop energy efficiency, the energy
use in the country still, for now, inefficient. 1403
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In particular, the country is still relying on fossil fuels to generate 60% of its electricity
generation feed stock requirements. 1404 As a result, the country aims to upgrade its entire power
generation, distribution, and transmission sector. 1405 The country has an outdated transmission
and distribution (D&T) infrastructure, 1406 and segments of the current grid are outdated and
inefficient. 1407 Estimations show that Saudi Arabia must increase its power generation capacity
from 82 GW in 2018 to 160 GW in 2040. 1408 To achieve this, the country must invest about $5
billion in generation and $4 billion in distribution each year. 1409 This investment may burden
country, as it also seeks to privatize the newly power-generation companies. 1410 These
companies will likely need substantial investment to increase efficiency, meet environmental
standards, and replace aging power plants. 1411
To address ongoing efficiency issues, Saudi Arabia has several plans to repair and expand
its infrastructure. Saudi Arabia will replace its old substations, transformers, and other
infrastructure to reduce energy wastage. 1412 MEIM expects these improvements to take place
between 2020 and 2025, with operations continuing to 2030. 1413 Moreover, Saudi Arabia also
plans to go beyond reforming its own infrastructure, as it plans to link the central and western
regions and invest $4 billion in distribution projects annually. 1414 Recently, Saudi Arabia led the
Gulf Cooperation Council project to link the grids of its member states. 1415 This project would
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open the door for the region to international power trading. 1416 Saudi Arabia also endeavors to
build a 3 GW link with Egypt at a cost of $1.6 billion. 1417 This would increase the efficiency of
each country’s grid due to their dissimilar peak load times. 1418
The country has also prepared to invest billions in installing smart meter technology. 1419
The SEC has funded many projects to replace all old meters in the country by 2025. 1420 These
new meters would allow Saudi Arabia to manage its use of energy more efficiently by
communicating energy consumption instantly via the Internet. 1421 These meters will also
facilitate the future integration of clean energy, which has a more erratic output than that of
traditional hydrocarbon plants. 1422
In general, the world now views renewable energy as a viable future alternative energy
that does not harm the environment. 1423 ECRA has always expressed the importance of
renewable energy, and it has thus worked toward preparing a national policy to realize Vision
2030. 1424 Saudi Arabia now seeks to diversify its energy sources, encourage competition in
renewable energy fields, support local technical development by nationalizing the manufacturing
of certain renewable energy equipment parts, utilize its potential economy of scale to reduce
renewable energy costs, and create stable and inviting investment opportunities for renewable
energy. 1425 Additionally, Saudi Arabia has attempted to benefit from the knowledge of Spain,
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Germany, and North America in renewable energy generation. 1426 Other countries have shared
their experiences, the obstacles they faced in developing renewable energy, and how they
overcame these obstacles. 1427 Overall, Saudi Arabia has taken a varied approach to successfully
shift toward clean energy.
Conclusion
This chapter focused on environmental reforms and renewable energy generation in Saudi
Arabia, providing both the context for new projects and exploring how they will be applied in
reality. The first part summarized the environmental norms under Islam as a religion. The main
sources of Islam clearly direct people to protect the environment. In fact, Islamic rules state that
people are obligated to protect the environment even if there is no obvious reason for doing so.
Based on the teachings and principles of Islam, one should have a strong sense of morality and
value the purity of the Earth. Thus, any environmental reforms could receive significant support
from the citizens of Saudi Arabia, as Islam encourages such reforms. The second part provided
an overview of the debate on the ownership of energy under Islamic law and examined the extent
to which it has influenced modern energy laws. The third part shed light on the constitution of
Saudi Arabia, which states that the country has a duty to provide a clean environment to its
citizens. Therefore, any environmental reforms adopted by the country are constitutionally
protected. The fourth part explored the OPEC statute as a means to protect the interests of oilproducing countries. It concluded that relying only on fossil fuels will not lead to a sustainable
economy. The fifth part focused on the goals of Vision 2030 and how the country will prioritize
its non-oil sectors, particularly those related to renewable energy.
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Saudi Arabia has taken serious steps to shift from fossil fuels to renewable energy and
other non-oil sectors. The kingdom has acknowledged the danger of relying mostly on fossil
fuels as the main source of its GDP, due to volatility of the oil price. In fact, the oil price is
predicted to decrease even further as gas extraction and renewable energy projects increase in
popularity worldwide. Thus, Saudi Arabia has pursued the goals of Vision 2030 to diversify its
economy. Most importantly, Saudi Arabia aims to deploy 58.7 GW of renewable energy by
2030, which would make up 30% of the kingdom’s total generation capacity and reduce the
proportion of oil. As a result, the country is implementing dozens of solar energy projects and
also pursuing wind energy projects. It can be argued that Saudi Arabia has strongly committed to
developing its non-oil sectors and foregoing its reliance on fossil fuels.
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Chapter 5

The Norwegian Model

Introduction
Norway is considered to be a leading country in renewable electricity production, as it produces
almost 98% of its electricity from renewable resources. 1428 This reliance stems from Norway’s
topographic advantages, namely its abundant steep valleys and rivers. The use of hydropower
began in the late 19th century, before the discovery of oil, and the generation of electricity from
hydropower boosted the industrialization process in Norway. 1429
In the 1970s, Norway discovered oil in the North Sea, and this significantly improved its
GDP. 1430 The country became the third largest exporter of oil and one of the wealthiest countries
in the world. 1431 This both increased the welfare of the citizens of Norway and its aid to other
countries. 1432 Unlike most oil-producing countries, Norway does not rely heavily on oil revenues
to fund its government spending. Rather, the government recognized the danger of its
overreliance on oil and aimed to invest its oil and gas revenues instead of spending them. 1433
Thus, it created the Norwegian sovereign fund by passing the Government Pension Fund Act in
1990. 1434 The main goal of the Government Pension Fund Global (GPFG) is to use oil revenues

Look at the article written in the official Norwegian government's site: Renewable energy production in
Norway (2016): available at: https://www.regjeringen.no/en/topics/energy/renewable-energy/renewable-energyproduction-in-norway/id2343462/
1429
Inger Auestad, Yngve Nilsen and Knut Rydgren, Environmental Restoration in Hydropower Development—
Lessons from Norway, 10 Sustainability 3358 (2018).
1430
Asoka Bandarage, The Norwegian Model: Political Economy of NGO Peacemaking, 17 BROWN J. WORLD AFF.
221 (2011).
1431
Id.
1432
Id.
1433
The Government Pension Fund Act: available at: https://lovdata.no/dokument/NL/lov/2005-12-21123?q=lov+om+statens+pensjonsfond.
1434
Id.
1428

192

without affecting the general income flow to the government, thereby buffering the impact of
volatile oil revenues on government spending. 1435
However, Norway’s growing population has increased the domestic demand for
electricity, 1436 and hydropower seems to be unable to fully satisfy the new demand due to the
limited locations in which dams can be built. The wind sector is promising in Norway, and the
country has the potential to generate a significant amount of electricity due to its geographic
advantages. 1437 Yet, Norway has decided to satisfy the new electricity demand with gas. 1438
Therefore, Norway lacks wind energy production, despite the high potential for it, and remains
far behind other European countries concerning its wind energy usage. 1439
The rest of this chapter will proceed as follows. The first part will discuss Norway’s
economic system and the extent to which it differs from other European economic systems, and
it will also explain the state’s role in the economy and how the market system and the
government cooperate. The second part will shed light on the Norwegian sovereign fund, which
invests oil revenues instead of using them to fund government spending. The third part will focus
on Norway’s renewable energy laws and policies and describe how Norway encourages
renewable energy use.
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1. Economic system of Norway
Norway is the new country that emerged after a conflict with Sweden in 1905, 1440 and it
is small compared to other European countries, with a population of approximately 4.5 million
people. 1441 The discovery of offshore oil in 1970 significantly changed Norway’s economy, and
it became the third-largest exporter of oil and one of the world’s wealthiest and most politically
engaged countries. 1442 According to the United Nations (UN) ranking, Norway has the secondhighest gross domestic product (GDP) per capita in the world, surpassed only by
Luxembourg. 1443 Because of its wealth, country has both increased the welfare of its citizens and
provided aid to other countries. For instance, the country’s net official development aid was
4.086 billion dollars in 2009. 1444 This represents 1.06% of Norway’s gross national income
(GNI), making Norway second only to Sweden in terms of development aid when viewed as a
percentage of GNI. 1445 This shows that after the discovery of oil in the 1970s, Norway has
flourished to the extent that it can provide aid to other countries.
1.1. Democratic welfare-capitalist system (the Nordic model)
Norway and other Nordic countries have adopted a democratic welfare-capitalist
system. 1446 This system specifies that the state is the primary entity responsible for its citizens’
welfare and represents the will of its citizens. In his well-known analysis of welfare capitalism,
Esping-Andersen distinguished between three types of welfare states: social democratic,
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conservative, and liberal. 1447 In his analysis, Norway is seen as a set of “coordinated market
economies” instead of “liberal market economies.” 1448 There are no exact features of the Nordic
economy model, as each Nordic country has its own unique economic and social system. 1449
Nevertheless, each Nordic country agrees that it should adopt institutions and policies that
support the welfare of its citizens. 1450
Many researchers have characterized the Nordic model by the primary responsibility that
the government has for the citizens’ welfare and well-being. 1451 This means that the government
must provide universal social rights for the entire population or at least most people. 1452 The
Nordic model differs from the neo-liberal capitalism model applied in the U.S. and other AngloSaxon countries, which is inspired by Adam Smith. In his famous book The Wealth of Nations,
Smith argued the following: “Every individual ... neither intends to promote the public interest,
nor knows how much he is promoting it ... he intends only his own security; and by directing that
industry in such a manner as its produce may be of the greatest value, he intends only his own
gain, and he is in this, as in many other cases, led by an invisible hand to promote an end which
was no part of his intention.” 1453 This means that the country must limit its interference with the
market because the market functions appropriately to benefit society. The Nordic model clearly
contradicts the neo-liberal capitalism model, as the former relies on the state for the welfare of
the citizens, while the latter depends on private entities to achieve the same goal.
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The basis of the Nordic model was introduced in the 19th century. 1454 In the aftermath of
the 1848 revolutions led by Marcus Thrane, Norwegian workers began to organize themselves
against their employers. 1455 The first union was established in 1899 at the plant’s level, and it
became nationwide with the creation of the Workers’ National Trade Union. 1456 This union is
known today as the LO, which is the largest labor federation in Norway. 1457 The union has
900,000 members out of a total population of roughly five million.1458 Notably, Norway passed
its first accident insurance law for factory workers in 1894. 1459 This law was the government’s
first step to protect its citizens from private enterprises. In 1909, Norway passed the first health
insurance act that implied all workers with an income under a specified level must have
mandatory insurance. 1460 These laws protected the population’s equality in response to growing
concerns about the extent and consequences of poverty in Norway. 1461 After World War II, the
government enacted the National Insurance Act to address issues such as universal family
allowance, continued wages during sick leave, health insurance, unemployment benefits, and
old-age pensions. 1462
The Norwegian economic model was approved and accepted by all political parties. 1463
They agreed to provide whatever is necessary to achieve the welfare of the citizens. For instance,
the country has adopted a public educational system for all citizens. 1464 Many Norwegian civil
servants have argued that the country should be based on the rule of law and also function as a
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“Kulturstaat.” 1465 Hence, the country should play a moral and social role to protect its citizens,
especially the weak. 1466 For instance, during recessions, the country is obligated to prevent
unemployment among young people. 1467 For this purpose, Norway has increased the number of
students in higher education institutions to reduce youth unemployment. 1468 Important
institutional and structural conditions have facilitated the Norwegian model, 1469 such as the 1814
Constitution, which established individual rights and thus laid the foundation of the ensuing
political mobilization of broad segments of the Norwegian population. 1470
The citizens of Norway seem to resist the idea of an unregulated market adopted by the
European Union (EU). 1471 This resistance can be seen in the voting results for its potential EU
membership. Norway is not part of the EU, and it has a different economic system than EU
countries. The People’s Movement worked against Norwegian membership in the European
Community (EC) and informed the citizens about their main issues. 1472 The movement criticized
the Treaty of Rome and argued that this treaty would remove politicians’ economic control,
leaving the citizens at the mercy of a private entity. 1473 This would lead to social injustice in the
long term. 1474 Such inequality goes against the government’s main goal, which is to support the
welfare state and democratization. 1475
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There are many examples that clarify the role of the government in the economic system.
For instance, the government has interfered heavily in the health sector, aiming to achieve the
most welfare possible for its citizens by enacting the National Insurance Act (1997). 1476 This law
was based on the idea that the government is responsible for its citizens and must provide
comprehensive universal services to them. 1477 More specifically, the law focuses on protecting
women due to their reproductive and productive roles, 1478 and it aims to prevent the unequal
treatment of women in employment due to their reproductive role. 1479 Moreover, Norway created
the Health Project (2005) to support public care, following the guidelines of the Organization for
Economic Co-operation and Development (OECD). 1480 This project has the second-highest
position in long-term care public expenditures among 12 countries, measured as a GDP
percentage. 1481 Hence, the country is considered to be a social-democratic welfare regime with a
high degree of decommodification, 1482 meaning that citizens depend minimally on factors such
as the market or their income for care. 1483
There are different approaches to wealth and equality in democracies. In his book,
Jedediah Purdy addressed the issue of inequality in the United States, and he claimed that wealth
should be equal and not an issue for democracy. 1484 In Capital in the 21st Century, Thomas
Piketty explored the significant inequality around the world despite the growing wealth. 1485
Clearly, a neo-liberal economy cannot sufficiently address inequality without government
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intervention. In The Theory of Justice, John Rawls argued that equal rights in political
participation are linked to economic equality. 1486 Rawls also believed that unequal political
power is a result of unequal economic power, which is reflected in the legal rules and policies
that favor the wealthy. 1487 Following his argument, the government should continually improve
the distribution of wealth to avoid excessive concentrations of economic power. 1488
Purdy proposed a different kind of economy and laws to address inequality and climate
change. 1489 More specifically, he asserted that neo-liberal laws and economics can be replaced
with more democratic laws and political-economic approaches to promote “an economy and
ecology of common care.” 1490 This new vision should guarantee a commonwealth for the
citizens. 1491 This vision might be applicable through significant partisan resourcefulness, as,
according to Purdy, law and economics are simply the jurisprudence of the winner. 1492 Purdy
outlined that the limited role of the government in achieving minimum welfare for its citizens
has allowed the winners of wealth and power to barricade themselves away from their
obligations to the common people. 1493
Moreover, Purdy argued that protecting nature is important for human survival and
spiritualism. 1494 In particular, protecting nature is essential to providing a sense of wonder and
imagination to humans. 1495 Purdy also presented imagination as essential for humans to form
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their civic identity and collective self-creation. 1496 This new perspective promotes greater
harmony between humans and their environment. 1497 Furthermore, Purdy stated that the romantic
vision of protecting nature is important in shaping our future economy and policies. 1498 Hence,
humans must reconnect with nature rather than chase the luxuries that development offers. 1499
1.2. Impact of fossil fuels on the Norwegian economy
However, the latest oil crisis challenged Norway’s ability to provide the usual level of
public welfare. 1500 Norway’s oil has enabled the country to boost its citizens’ welfare, and thus,
the cost of welfare has largely been determined by oil revenues. 1501 Because of the oil crisis,
suppliers to the oil industry executed cost reduction measures and made large workforce cuts,
causing ripple effects in other related industries as the demand for goods and services
decreased. 1502 This made the government consider engaging the private sector more in the
economy. Previously, the government provided welfare to the citizens even if its methods were
not economically efficient. Judge Leif Villars-Dahl with the Oslo Court of Probate and
Enforcement wrote a report that suggests the government should make legislative changes to
facilitate a more flexible restructuring scheme to save more businesses and preserve jobs. 1503 A
formal hearing occurred after the report to study the suggestions provided by Villars-Dahl. 1504
Parliament approved these suggestions, and many laws have been changed in response, such as
the Bankruptcy Act. It implemented new rules on international bankruptcies, including those that
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clarify the effects of foreign insolvency proceedings in Norway, jurisdiction and choice-of-law
rules, and recognition and enforcement rules. 1505

1.3. The beginning of a competitive market system in Norway
Moreover, until the 1980s, Norway’s financial system suffered due to the government’s
reluctance to provide an easy and competitive market . 1506 Norway used to have strict banking
regulations, and cumbersome administrative requirements for foreigners and stringent exchange
controls were abundant. 1507 For example, all cross-border transactions required individual
licenses from the Bank of Norway. 1508 The country also prevented the establishment of all
foreign-based financial institutions in Norway. 1509 However, the country adopted a deregulatory
trend toward a market-oriented financial system in the 1980s. 1510 The legislation that covered the
bank sector was relaxed. 1511 The country also allowed for foreign financial institutions to
establish branches in Norway, 1512 and the exchange-control regulations were also relaxed, which
made it easier to comply with these laws. 1513
Crucially, the price of health care is expected to increase due to Norway’s aging
population. 1514 An OECD Policy Brief (2005) questioned the methods used in Norway to meet
the increasing costs of these services. 1515 The OECD stated that the private and public sectors
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must cooperate to provide health care, especially when the number of very old persons in the
population will increase steeply. 1516 However, the government cannot satisfy these needs by
itself, especially after the oil crisis, which caused a budget shortage. Evidently, the idea of the
welfare state may not be sustainable, as it relies heavily on factors such as the oil price. Some
researchers have argued that the welfare state can no longer meet this increasing demand. This
would force the welfare state to transfer responsibilities to and include the private market, the
voluntary sector, informal networks, and long-term care users themselves. 1517
1.4. Role of the oil crash in shifting towards a sustainable economy in Norway
The oil crisis has forced the government to provide a competitive market that will support
the expected welfare of its citizens. This means that the government has allowed the private
sector to engage heavily in the economy. For instance, the government’s total control of
petroleum operations was abandoned, favoring freer competition in the 1990s. 1518 As a result, the
private sector, including foreign investors, can now invest in oil in Norway. Moreover, the public
oil company Statoil sold its stocks to investors, meaning that the government no longer owns the
company. 1519 Therefore, the company should act based on its own goals, regardless of the
government’s goals. The interest of the state in such activities was completely terminated in
1992. 1520 The sliding scale of participation was dropped the following year, and Statoil ceased to
receive an automatic 50% of every license from 1996. 1521 Overall, the country has shifted from
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Norwegianization to internationalization by allowing the private sector to become a major part of
all aspects of the country’s economic system. 1522
1.5. Agreement on the European Economic Area
Norway has also taken a further step to adapt its market system by signing the European
Economic Area Agreement (EEA). 1523 The European Economic Area includes both the EU
members and the three European Free Trade Association (EFTA) states: Iceland, Liechtenstein,
and Norway. 1524 The EEA is an international agreement that aims to allow the EFTA states to
fully engage in the EU’s single market. 1525 This agreement covers what is known as the four
freedoms. 1526 These freedoms ensure the free movements of goods, capital, services, and people,
and they are supported by relevant competition and state aid rules and horizontal areas. 1527 The
agreement also seeks to standardize the application of laws relating to the single market 1528 and
cover policies that address issues other than the four freedoms, such as consumer protection,
company law, environment, social policy, and statistics. 1529 The EEA also encourages
cooperation between members of the agreement in research and technological development,
education, training and youth, employment, tourism, culture, civil protection, enterprise,
entrepreneurship, and small- and medium-sized enterprises. 1530 It also outlines that the Court of
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Justice of the EU is of relevance to the EEA Agreement, and members states are thus obligated
to adhere to the court’s rulings. 1531
1.6. Role of the government in the economy
Although Norway has integrated the private sector into the economy, this does not mean
that Norway has become a neoliberal economy within which the state’s role is limited. Instead,
the state has a clear role in the economy and can therefore resist the idea of “profits over
welfare.” In other words, while the private sector can benefit economically in the Norwegian
market, it cannot do so in a way that will hurt the citizens. Moreover, the tax in Norway is high,
aiming to provide all the social benefits to the citizens that the government cannot provide by
itself. For instance, Norway enacted the Working Environment Act in 2005. 1532 The law placed
many restrictions on employers that they must adhere to regarding their employees. 1533 Article 3
of the act contains requirements regarding systematic health, the environment, and safety to
safeguard employees at all levels. 1534 Employers must satisfy all requirements without alleging
that such requirements would affect their profits and incentives to invest in the country.
Evidently, the government has adopted a hybrid system between free-market and state-welfare
ideologies.
Many examples clarify that Norway has allowed the private sector to become an
important factor in the economy while also supporting the government’s influence in it. For
instance, Norway has adopted “flexicurity” in its market system. 1535 Flexicurity refers to the
combination of liberal employment protection legislation (EPL) with generous income
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protection, extensive active labor market policies (ALMPs), and good opportunities for lifelong
learning (LLL) to combat unemployment. 1536 Flexicurity was intensely discussed in the labor
markets in Europe during the first decade of the new millennium, 1537 and it follows the theory
that flexibility and security do not contradict each other. 1538 Instead, it argues that employers can
enjoy workforce flexibility while the workers’ security needs can also be met. 1539 Flexibility and
security can be created by certain institutional arrangements adopted by a government. 1540 In a
non-regulated market, companies want to reorganize themselves and adjust their workforces’
sizes quickly, without giving any kind of security to workers. 1541 Hence, the government should
find policy arrangements that can satisfy both employers and employees. 1542
Another example is the government’s adoption of legal aid. 1543 Legal aid is built on three
assumptions: some people cannot independently handle all of their legal problems, some experts
can help vulnerable people who cannot independently solve their legal problems, and society has
an implied obligation to provide legal aid to any individual who cannot afford it. 1544 Norway
actively provided legal aid by enacting the Civil Procedure Act of 1915. 1545 Legal aid has been
adopted based on the fact that if the parties handle the proceedings themselves, the risk of
injustice might increase. 1546

Id.
Id.
1538
Id.
1539
Id.
1540
Id.
1541
Id.
1542
Id.
1543
Jon T. Johnsen, How Has the Complexity of the Law and the Market for Legal Expertise Impacted on the
Development of Legal Aid in Norway, 13 INT'l J. LEGAL PROF. 19 (2006).
1544
Id.
1545
Id.
1546
Id.
1536
1537

205

Furthermore, Norway was very active in moving toward a greener economy regardless of
the private sector’s interests. 1547 In fact, the Norwegian Constitution declares that the
government shall protect the environment for its citizens. 1548 More specifically, Article 112
states the following: “Every person has the right to an environment that is conducive to health
and to a natural environment whose productivity and diversity are maintained. Natural resources
shall be managed based on comprehensive long-term considerations which will safeguard this
right for future generations as well.” 1549 This shows that the government must do more than
create a competitive market. Rather, it must also protect the welfare of its citizens.
The Norwegian government has taken serious steps toward pursuing a greener
economy. 1550 The UN Conference on Sustainable Development (UNCSD) specified that
countries must be serious about protecting the environment. 1551 The EU committed to a greener
economy by adopting Directive 2009/28/EC to promote the use of renewable energy. 1552 1553
Moreover, the EU’s Renewable Energy Directive targeted a 20% share of renewable energy in
the EU’s overall energy consumption and a mandatory 10% minimum to be achieved in the
transport sectors of its member states by 2020. 1554 The EU has allowed the member states to
adopt whatever measures are suitable for them to achieve these goals. In this context, Norway
has actively planned to support clean energy. 1555 Norway went even further than countries such
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as Sweden by setting a very ambitious energy target, pledging for over 50% of its total energy
use to be from renewable sources by 2020.
In fact, Norway went even further in protecting the environment by forcing companies to
provide information to the public about how their activities impact it. 1556 In 2003, Norway
enacted an act that gives the public the right to request environmental information from private
entities such as business enterprises. 1557 Therefore, Norway goes beyond international rules
regarding environmental protection, such as the Aarhus Convention. 1558 Norway created this act
because whenever the public awareness of the environment and factors affecting it or likely to
affect it increases, the quality of the environment improves. 1559 People might pressure their
government to protect the environment when information about it is accessible from both the
government and business enterprises. In other words, access to information may contribute to
democracy and public participation in decision making that affects the environment. 1560 Those
individuals who are concerned about the environment want to understand how business
enterprises operate and perform and also seek out the plans that such enterprises have for their
future operations. 1561 Hence, the Norwegian government actively provides a competitive market
for the private sector while also working toward internationally oriented goals and the political
agenda of promoting global welfare-capitalism. 1562
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The strong presence of the government in regulating the market appears to favor equality
in terms of its outcomes. 1563 Compared to other Western countries, Norway more efficiently
upholds fairly high employment rates and supports a welfare state that offers the citizens
universal and relatively generous economic benefits. 1564 Furthermore, the Norwegian model rests
on the historical elite compromises forged between various class and interested organizations and
movements. 1565 Hence, the government represents the people’s interests as a whole, and it does
not merely select the economy’s rules and then allow for private enterprises to compete
regardless of the inequality that might occur to citizens. The social role of the state in Norway
can clearly be seen through various important welfare programs. Ultimately, the Norwegian
model results from a successful combination of facilitating conditions such as an active labor
movement, a unique wage determination system, influential economists, a historically
uncorrupted and efficient civil service, a strong rural counter-culture, and overall egalitarian
values. 1566 Despite the argument that the neo-liberal economic model is more efficient for society
than other models, Norway has become an attractive holding location for the European
market. 1567

2. Norwegian sovereign wealth fund
Andrew Rozanov viewed the sovereign wealth fund (SWF) as a distinct entity from
traditional public pension funds and reserve assets supporting currencies. 1568 There is no
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standardized definition as SWFs differ in size, age, structure, funding sources, governance, and
policy objectives. 1569 When a country runs a current account surplus and accumulates more
reserves than it feels it needs for immediate purposes, it can create a sovereign fund to manage
those “extra” resources. 1570 Although SWFs were created back in the 1950s, they increased
significantly in the 1990s. 1571 Many studies have agreed that SWFs became popular after the
Asian financial crisis in 1997. 1572 This crisis radically changed the demands for international
reserves, leading to increased hoarding by the affected countries over time. 1573 Another study has
argued that SWFs were created as a form of self-insurance for countries because of the
conditions imposed by the International Monetary Fund (IMF) and the associated loss of
sovereignty. 1574

2.1. Government Pension Fund Act
Norway created its SWF in 1990 by enacting the Government Pension Fund Act. 1575 The
GPFG, previously “the Oil Fund,” 1576 is the largest in Europe and second-largest in the world.1577
The GPFG aims to use oil revenues without affecting general income flow to the government,
thereby buffering the impact of volatile oil revenues on government spending. 1578 Article 1 of the
act states that the fund is an instrument to make financial savings that benefit both the current
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generation and also future generations. 1579 Since the 1970s, the government has recognized the
danger of its overreliance on oil. 1580 Thus, the government began depositing 90% of the total oil
revenue into the fund to reinvest it, the first payment occurring in 1996. 1581 The fund invests the
royalties from natural resource developments to earn a return above the national rate of
growth. 1582 Article 6 affirms that the GPFG is prohibited from investing in Norway because of
the concerns regarding the perverse impacts that this could have on the domestic economy. 1583
The Norwegian government is the owner of the GPFG, which is managed by the Ministry
of Finance (MoF) according to the act. 1584 The ministry dictates only the overall strategy of the
fund, 1585 as the operational management has been delegated to the Norwegian central bank. 1586
Because the operational management of the fund is not a central bank function, it must be
separated from the central bank’s other activities, and this division is referred to as the Norges
Bank Investment Management (NBIM). 1587 The fund is designed to invest 35–40% in bonds,
60% in equities, and 5% in real estate. 1588 It invests in 70 developed and emerging markets to
manage risk. 1589 Moreover, it invests in 8,000 companies and owns approximately 1.3% of all
globally listed shares. 1590 The GPFG has a higher risk-bearing capacity than many comparable
funds since it has a very long investment horizon and must not provide short-term liquidity. 1591
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Nevertheless, despite this capacity, Article 2 of the act states that the fund must achieve
maximum financial return with moderate risk. 1592
2.2. Council on Ethics
Norway established the Council on Ethics by royal decree to fulfill its ethical obligations
to future generations. 1593 The Council on Ethics, consisting of five members, has two
obligations: the GPFG must make returns from the oil wealth contingent on sustainable
development and the companies in which the GPFG invests must not violate human rights. 1594
These obligations have formed the premises for the Ethical Guidelines. 1595 The Ethical
Guidelines are based on the works of international organizations such as the UN, OECD, and
International Labor Organization (ILO). 1596 The Council of Ethics uses these organizations to
define the minimum requirements for the companies that the GPFG aims to invest in, targeting
fundamental rights and protecting the environment, human life, and health. 1597 There are three
mechanisms that the GPFG can use to achieve these obligations: exercising ownership rights
(e.g., active ownership), placing companies under observation, and excluding companies. 1598
Since 2014, the council has reported directly to the central bank. 1599
The other arm of the fund’s ethical investment policy has been implemented by the
NBIM, which focuses mainly on six issues: climate change, water management, children’s
rights, and three corporate governance issues. 1600 The NBIM has the discretion to decide the
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companies the fund will engage with and how it does so. 1601 The MoF created the Strategy
Council for the GPFG in 2013. 1602 The Strategy Council has provided many suggestions to the
GPFG regarding responsible investment. 1603 These suggestions include expanding the grounds
for exclusion to include fossil fuels companies, giving more autonomy to Council of Ethics,
increasing the transparency of the GPFG regarding its strategies, and considering the OECD
Guidelines for Multinational Enterprises whenever there is a significant risk of actual or potential
adverse environmental or social impacts. 1604
The GPFG can benefit in many ways if it pursues long-term investments in socially
responsible companies. For example, companies that focus on sustainability outperform their
competitors over time. 1605 Many companies have started to address environmental, social, and
corporate governance (ESG) issues, and this strategy is referred to as a responsible
investment. 1606 The process of incorporating environmental and social costs into the cost of
production is called “internalizing the negative externalities of production,” and adapting such a
principle leads companies to outperform their competitors in the long run. 1607 Unfortunately,
many companies and investors ignore environmental costs and focus on short-term profits rather
than long-term sustainability. 1608 SWFs aim to achieve both the intersection of sustainable
investments and the maximization of financial returns, and they can also influence companies
that want their investment to become more socially responsible. 1609
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The Council of Ethics used to apply standards grounded in the home state and
international consensus standards. 1610 Both standards were applied to project international norms
into “weak governance zones” or address the extraterritorial application of Norwegian law. 1611
However, the Council of Ethics has since discounted both standards and given the GPFG the
discretion to decide the legitimacy of an investment itself. 1612 The GPFG usually applies
Norwegian law to its investment activities. 1613 Such a strategy encourages private sectors to
adhere to the Norwegian law, such as in protecting the environment, if they want to be invested
in. 1614 This means that the fund can affect the companies’ governance decisions even if it cannot
affect the targeted host state’s regulatory climate. 1615 The fund can withdraw investments from
companies that have damaged the environment but did not violate a domestic law. This can occur
when many companies clearly violate domestic laws, but the host state does nothing to stop the
violation. 1616 In other words, companies that seek to receive an investment from the GPFG must
follow domestic laws and also the Norwegian laws that protect the environment.
However, the Council of Ethics and the GPFG in general have been criticized for ethical
reasons. For instance, the fund focuses on limited human rights and does not concentrate on
other important issues such as labor rights. 1617 The fund also has broad discretion in deciding
which companies to invest in or exclude, which leads to corruption due to the ambiguity of the
selection process. Moreover, Statoil seems to be engaged in foreign activities that would be
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prevented in Norway. 1618 In their report, Ryggvik and Engen asserted that Statoil extracts large
values from desperately developing countries in immoral ways. 1619 In Angola, the company was
caught paying exorbitant consultancy fees to a company related to the president’s son, and the
primary explanation was corruption. 1620
Furthermore, Statoil has also engaged in prohibited activities in countries such as Canada,
the U.S., and Ireland. 1621 The company has been involved in sands development in Canada and
gas production widely known as “fracking” in the US, and it has a 36.5% share of the Irish
Corrib gas field. 1622 The government seems to overlook the companies’ activities, especially if
they happen abroad. A former member of Statoil’s board of directors, “Erik,” said that he did not
like some activities that the company was engaged in regarding unconventional gas (e.g., shale)
in the U.S. because of the risk to underground drinking water posed by fracking. 1623 Erik also
said that the company has engaged in oil sands development in Canada, causing a large amount
of CO2 to be released into the atmosphere. 1624 Nevertheless, Erik argued that Statoil does these
activates with 30% less pollution than other companies would produce. 1625
Although there are issues with the Norwegian government’s public oil company and the
GPFG, the country’s approach has contributed to a socio-economic transformation that promises
wealth for future generations. 1626 The GPFG has also encouraged many companies to protect
environmental and human rights to receive the necessary investment, which has increased the
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number of socially responsible companies. 1627 The GPFG is not supposed to reflect the state’s
power, but rather it should maximize the profits from socially responsible companies, given that
the GPFG is a non-sovereign investment entity and not a regulator. 1628 Consequently, the fund is
beneficial for global financial markets. 1629
2.3. Long-term goal of the Norwegian sovereign wealth fund
SWFs should be seen as model investors because they seek long-term profits. 1630
According to a U.S. official, they act like long-term investors and are expected to stick with a
strategic asset allocation despite short-term losses. 1631 SWFs must not be impacted by capital
requirements that aim to liquidate positions rapidly. 1632 As many in the private sector also use
private fund managers, consultants, administrators, and custodians, SWFs essentially function as
many private entities already do. 1633 SWFs also have the potential to facilitate an efficient
allocation of revenues from commodity surpluses across countries and enhance market liquidity,
including during times of global financial stress. 1634 Many SWF managers have decided to take
higher returns and improve diversification by investing more heavily in equities. 1635 This means
that SWFs act as private entities in the global market and thus must not be treated differently.
However, SWFs have faced many criticisms regarding their effectiveness for the host
countries. Many argue that SWFs are not privately owned but rather owned by other
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countries. 1636 This by itself should be a concern since their goals might not be to make pure
profits. Instead, the countries with SWFs might invest to achieve political goals or increase their
ownership and control of international assets. 1637 Many countries have expressed their concern
about SWFs, as a host country’s defense, media, or technology industries could be adversely
influenced by them. 1638 This would not be an issue if the SWFs were only pursuing profits. 1639
Lawrence Summers, the Director of the National Economic Council, claimed that SWFs must
trigger alarm bells. 1640 He argued that many countries would aim to extract technology or to
achieve influence. 1641 Likewise, Cox declared that the world should ask themselves whether they
believe that SWFs controlled by other governments would seek only profits, not their own
political interests. 1642 For many in the U.S. and Europe, this fact is cause for much alarm. 1643
Moreover, SWFs have also been criticized due to their negative effect on the global
market system. Because SWFs are absent from regulatory rules regarding transparency and
accountability, their strategies and performance are shrouded in secrecy. 1644 Michael Fidora and
Roland Beck pointed out that the seven largest SWFs, who owned half of all global SWF
holdings at the time, were the least transparent compared to other funds. 1645 Thus, SWFs are
expected to have systemic implications for the global financial system in the case of their failure
due to their growing sizes. 1646 The IMF stated that “actual or rumored transactions may affect
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relative valuations in particular sectors and result in herding behavior, adding to volatility.” 1647 If
SWFs adopt risk strategies in their investments, they may amplify rather than stabilize cycles. 1648
A small number of SWFs have a clear and comprehensive strategy that makes many countries
skeptical about these funds. 1649
Nevertheless, these arguments tend to ignore private funds, which are similar to SWFs in
that they mainly pursue their own interests. 1650 Many private funds use their investment power to
effect changes in governments’ behaviors in a way that can only be described as broadly
political. 1651 Consequently, SWFs do not act differently than private funds. 1652 The problem is
that neither type of fund can function in a substantially apolitical way. 1653 In fact, the argument
that SWFs harm the market because they prioritize their own interests contradicts with the core
of capitalism described by Smith in The Wealth of Nations. 1654 Furthermore, the countries
skeptical of how SWFs use their large capital positions to participate in private markets for
political ends may take political actions themselves that can be criticized as harmful to other
entities. 1655
Notably, the argument that SWFs would negatively affect the global financial market if
they failed is exaggerated. 1656 Although the state-owned funds are ongoing developments, they
account for a mere 3% of the equity and bond markets globally. 1657 Other assets such as pension
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funds, bank assets, and securities still dominate the global market. 1658 The IMF projected that
this percentage is unlikely to change in the near future. 1659 Consequently, the potential for SWFs
to distort capital markets in this manner is limited.1660 Even if SWFs are assumed to have
political goals, they would only be able to bid up the prices of some securities and let the prices
of others fall. 1661 This by itself could be seen as distortion, but that ignores the corrective steps
that other players, freed of such inhibitions, could take in the market. 1662
Many host countries have strict rules to monitor SWF investments in their countries to
ensure that they do not threaten national security. 1663 For instance, the U.S. created the
Committee on Foreign Investment in the United States (CFIUS), an inter-agency committee
chaired by the Secretary of the Treasury to monitor SWFs. 1664 More specifically, the CFIUS
completes reviews to protect national security while maintaining the credibility of the nation’s
open-investment policy and preserving the confidence of foreign investors. 1665 In other words,
the CFIUS aims to welcome foreign investments while protecting national security. To monitor
SWFs even more extensively, the U.S. later enacted the Foreign Investment and National
Security Act of 2007 (FINSA). 1666 The act places additional scrutiny on transactions involving
foreign government-owned investments. 1667 Although U.S. officials have claimed that there was
no evidence of oil funds pursuing political goals in their investments, the House of
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Representatives created a Sovereign Fund Task Force in February 2008 to examine these funds’
transparency and accountability. 1668
In short, SWFs aim to boost their states’ economies through long-term investments. The
GPFG mainly serves as a financial reserve and long-term savings plan so that both current and
future generations can benefit from the oil wealth. 1669 Clearly, Norway does not want to be under
the mercy of oil revenues in the long term, whereas other oil-producing countries are struggling
now that oil prices have decreased and the world is shifting toward renewable energy. Since the
establishment of the fund, Norway has sought to wean itself from the oil addiction that impacts
its spending. 1670 Although the fund receives its money from oil and gas revenues, these deposits
now account for less than half the fund’s value. Most of it has been earned by investing in
equities, fixed income, and real estate. 1671 Currently, the GPFG is the world’s largest SWF,
owning 1.5% of all shares in listed companies. 1672

3. Renewable Energy Laws in Norway
Norway is known as a country that has successfully shifted to renewable energy to satisfy
its electricity demands. Approximately 98% of its total electricity production is from renewable
resources, primarily from hydropower. 1673 More specifically, Norway relies heavily on
hydropower, which comprises 129 TWh of its total 134 TWh of renewable energy
production. 1674 This makes the country unique in terms of electricity production from both a
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European and global perspective. 1675 Today, Norway is Europe’s biggest hydropower producer
and number six in the world, 1676 and it is considered to be a superpower in terms of renewable
energy production. 1677 Moreover, Norway has taken international leadership roles in the U.N.
and the World Bank to promote sustainable water resource management standards. 1678

3.1. Main role of hydropower in generating clean energy in Norway
According to many analysts, Norway has favored a scientific approach to hydropower in
its decision making, which is essential to effectively diagnose problems and prescribe
solutions.1679 Although Norway has used informed management to apply scientific findings as
premises for its policies, this does not mean that economic and political considerations became
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secondary. Rather, science was simply an important factor in its decision making. 1680 Because
science can only provide a plan of how to protect and manage the environment, policies are
needed to apply these scientific insights, which means that the separation of science and policy is
difficult. 1681
The idea of using water to generate energy is not new. 1682 Ancient people discovered that
they could harness the energy of water moving from higher to lower elevations, and the first use
of the normal water cycle for labor-intensive work in the form of watermills was reported
roughly 2,000 years ago in the Near East. 1683 In the late 19th century, people used hydropower to
generate electricity, which boosted the industrialization process. 1684 As a result, countries with
the relevant natural assets made huge hydropower projects to generate large amounts of
electricity. 1685 In the 19th century, Sam Eyde, the pioneer industrialist, was the first person to
gain the right to build power plants to generate energy in Norway, with the aim of producing
cheap electricity for industrial production. 1686 This paved the way for prominent Norwegian
companies such as Norsk Hydro and Elkem. 1687 The success of hydropower in generating
electricity made Knutsen send his famous letter to Parliament in 1892, thus encouraging further
investment in hydropower. 1688 Parliament quickly promoted the generation of electricity from
hydropower and issued laws for concessions and reversionary rights. 1689
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Norwegian counties and municipalities now generate more than 90% of their electricity
from hydropower. 1690 The first hydropower plant owned by a municipality was created in 1891
in Hammerfest. 1691 Hammerfest became the first city with electric street lighting, and Oslo, the
capital city, followed its lead and later powered its own electric street lights with hydropower. 1692
In 1900, the Hammeren power station was built in Oslo to produce electricity for the entire city
using hydropower. 1693 Once the Hammeren power station was established, it was declared that
Oslo had secured power forever, 1694 owing to the amount of electricity produced from
hydropower. Many reports noted that modern Norway became industrialized when it utilized
rivers and waterfalls to produce electricity. 1695 In essence, hydropower has been the backbone of
Norway’s power system in the past and will continue to fulfill this role in the foreseeable
future. 1696
Hydropower has notable advantages over other renewable energy sources. The main
benefit is that it increases the stability and reliability of electricity systems. 1697 System operation
depends on the generation sources’ flexibility to meet peak demands and re-establish the supply
after a blackout, and hydropower energy can be injected into an electricity system faster than that
produced from any other renewable energy source. 1698 Hydropower can also very quickly reach
the maximum production from zero, which effectively uses ancillary services to the electricity
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system and thus can balance electrical supply and demand. 1699 Moreover, hydropower provides
guaranteed energy and price stability because river water is a domestic resource and not subject
to market fluctuations. 1700 The price stability is also supported by the nature of hydropower, as it
is the only large renewable source of electricity and its cost-benefit ratio and reliability assist in
the optimization of thermal power plants. 1701
3.2. Industrial Concessions Act
Because of the importance of hydropower in modern Norway, the country has established
many laws to regulate the use of river water in energy generation. Norway enacted its first law
regarding waterfalls in 1917. 1702 Section 1 of the Industrial Licensing Act states that the country
owns all waterfalls rights. 1703 The license obligation also applies to agreements related to the
acquisition of long-term disposition rights to hydropower resources. 1704 The law declares that the
country can give a license to state-owned enterprises, municipalities, and counties, provided that
this does not damage the public’s interests. 1705 The same law applies to private companies if the
government owns two-thirds of their capital and votes. 1706
3.3. Energy Act
In 1990, Norway passed its most famous act to regulate the energy sector, known as the
Energy Act. 1707 The act focuses on energy generation, conversion, transmission, trading, and
distribution, and it promotes society’s interests by considering any public and private interests
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that will be affected by projects or developments. 1708 Unlike the Industrial Licensing Act, the
Energy Act gives the private sector the right to receive a license that allows it to use hydropower
to generate electricity. 1709 However, this right is limited to only 30 years and has certain
conditions. 1710 Section 3-3 mandates that private entities that receive a license to provide
electricity for customers can only do so within the geographical area where the license is
applicable. 1711 Section 3-1 gives the ministry the right to give further conditions to these private
entities, such as ensuring that granting the license will not cause significant damage to the
environment and cultural heritage sites. 1712 The act also gives the Ministry the right to specify
conditions regarding the construction, design, commission, maintenance, operation, and shutdown procedure of the electrical installation. 1713
The Norwegian government directly engages in the market for many reasons. 1714 The
main reason to correct market failures and prevent monopolies from occurring in important
sectors, such as the energy sector. 1715 The government also maintains that natural resources
belong to society as a whole and, therefore, the benefits of these resources also belong to society,
not to certain private companies. 1716 This method of governance reflects the Nordic system, in
which the government is the main entity responsible for the welfare of its citizens and the state is
the representation of the will of its citizens. 1717 Moreover, the state possesses specific
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characteristics that may make it a good owner from a broader perspective. 1718 Namely, because
the government is financially strong, this may motivate investors to invest in the Norwegian
market. 1719 The government can also provide stability and stimulate Norwegian companies’
growth and build their competencies over time. 1720
Many companies that the government either partly or completely owns have been
successful in the market. For instance, the Norwegian government owns 67% of Equinor’s
shares, which are managed by the Ministry of Petroleum and Energy (MoPE). 1721 Equinor is an
international energy company with more than 21,000 employees in 30 countries. 1722 It operates
70% of all oil and gas production on the Norwegian shelf and is listed on the Oslo and New York
stock exchanges. 1723 Hence, the company should operate to gain profits for its shareholders, but
since the Norwegian government partly owns it, the company must simultaneously follow strict
guidelines. 1724 Because Equinor is successful, it demonstrates how government-owned
companies can be compatible with the market system.

3.4. Plan and Building Act
Norway has a well-regulated market with strict rules implemented by the government in
the private sector to protect the citizens’ welfare and well-being. 1725 Consequently, the private
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sector is welcome to invest in Norway as long as it does not violate the rules that benefit society
as a whole. For instance, the government has updated its building codes, mainly the Plan and
Building Act, to a passive house level, mandatory from January 2016. 1726 All houses must be
built by applying “the passive standard,” which leads to energy efficiency and sustainability. 1727
A passive house generates its own electricity through renewable energy sources such as the
sun. 1728 A passive house also uses high-density building materials, well-fitted windows, solar
panels, and a heat-exchange system. 1729 This law has increased the demand for energy efficiency
and sustainability. 1730 Moreover, the country has encouraged the adoption of optional
environmental management systems that exceed the minimum requirement. 1731 Voluntary
certification is used to indicate the quality of these systems that exceed the minimum
requirement. 1732
3.5. European Union Directive 2001/77/EC
The EU has been crucial in increasing the renewable energy use of its state members, and
although Norway is not a member, it has worked to achieve and even surpass many of the same
sustainability goals. 1733 1734 According to Directive 2001/77/EC, European countries must
decrease their carbon emissions by 20% compared to 1990. 1735 The EU has also introduced the
Emissions Trading System to reduce greenhouse gas (GHG) emissions with a cap-and-trade
Hilde Nykamp, Policy Mix for a Transition to Sustainability: Green Buildings in Norway, 12 Sustainability 1-17
(2020).
1727
Id.
1728
Wolfgang Feist, Jürgen Schnieders, Viktor Dorer and Anne Haas, Re-inventing air heating: Convenient and
comfortable within the frame of the Passive House concept, 37 Energy and Buildings 1186-1203 (2005).
1729
Id.
1730
Nykamp, supra.
1731
Id.
1732
Id.
1733
Sandra Schusser and Jurate Jaraite, Explaining the Interplay of Three Markets: Green Certificates, Carbon
Emissions and Electricity, 10 CERE Working Paper 1-28 (2016).
1734
Note: Norway is a part of the European Economic Area (EEA).
1735
Id.
1726

226

program. 1736 The cap refers to the set total amount of certain GHGs emitted by the largest GHG
emitters in the system. The cap is reduced over time so that the total GHG emissions will fall. 1737
Notably, Norway has exceeded the EU’s own goals by aiming to have 67.5% of all energy
produced in the country be from clean energy sources by 2020. 1738 1739 As outlined previously,
Norway intends to achieve this by using hydropower and other renewable energy sources. 1740

3.6. Challenges of renewable energy in Norway
However, the country’s reliance on hydropower will make it difficult to satisfy future
electricity demands. Although hydropower can satisfy the current electricity needs, it will not be
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able to do so in the future due to population growth in Norway. 1741 While hydropower can
produce a lot of energy, it has many disadvantages that prevent it from satisfying these future
demands, such as its reliance on expansive dams that can only be established in limited
locations. 1742 Especially in the Global South, hydropower has caused social disruptions and the
loss of livelihoods due to the flooding of houses and pastures, therefore making development less
socially sustainable in the affected regions. 1743 These downsides encourage many countries to
rely on other renewable energy sources in addition to hydropower.
When he was faced with the consequences of population growth and the corresponding
electricity demands, former Prime Minister Kjell Magne Bondevik refused to satisfy these
demands with gas. 1744 However, a parliamentary majority opposed him. Thus, Stoltenberg, the
next prime minister, decided to support gas instead of wind power to address the demands,
although Norway has the potential to generate electricity from wind power. 1745 His
administration was concerned with the intermittency of wind power and thus preferred gas. 1746
Therefore, Norway uses very little wind power despite its potential and lags far behind other
European countries in this regard. 1747
Norway produces 700 MW from wind energy, which is very low in comparison to
Germany’s 31 GW and Denmark’s 4 GW. 1748 Although Norway and Denmark have common
advantages regarding wind power generation, wind is one of the most successful industries in
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Denmark, while it survives as a subcontractor in Norway. 1749 Following its 1999 goals, Norway
failed to produce 3 TWh of wind power by 2010. 1750 The country continues to rely on
hydropower, which delivers approximately 129 TWh of electricity. 1751 Wind energy has not
received adequate funding from the government. In 2006, a subsidy of 8 øre/kWh for wind
energy production (roughly €0.01) was introduced. 1752 This is the third-lowest rate in Europe and
less than half of the amount necessary for an effective number of installations to be built. 1753
Thus, many actors have given up on wind energy in Norway. 1754

Cumulative Installed Wind Power Capacity (MW), 1999-2010
Source: Espen Moe, Structural Change, Vested Interests, and Scandinavian Energy Policy-Making: Why Wind Power Struggles in
Norway and not in Denmark, 5 The Open Renewable Energy Journal 19-31 (2012).

Grassroots movements have argued that Norway has already produced almost all of its
needed electricity from hydropower and therefore should not consider shifting to wind
energy. 1755 Many have claimed that Norway has abundant energy from hydropower and thus it

Id.
Id.
1751
Id.
1752
Id.
1753
Id.
1754
Id.
1755
Id.
1749
1750

229

must consider improving energy efficiency rather than shifting to other renewable energy
sources. 1756 Moreover, they have added that future climate measures will pose a greater threat to
the natural environment in Norway than climate change. 1757 Hence, the lack of popular support
might be one of the reasons that the use of wind energy in Norway has not increased. 1758
Moreover, no active parties in Norway have supported the use of wind energy. Even Norwegian
conservationists have opposed both hydropower and wind power and advocated for energy
conservation rather than production. 1759 Nevertheless, these conservationists have preferred the
use of renewable energy over gas to satisfy electricity needs. 1760
Others have argued that bureaucracy in the government has prevented the use of other
renewable energy sources. 1761 Many companies interested in wind energy have complained about
the wall of MoPE bureaucrats. 1762 A senior member of the ministry was asked if the government
would change its positions on wind energy in the future. 1763 The member believed that no
increase in wind energy would occur because the bureaucracy would ensure that the relevant
policies remained stable. 1764 Even institutions such as the Ministry of the Environment (MoE)
and the Norwegian Climate and Pollution Agency (NCPA) do not seem effective and tend to be
overruled. 1765 This neglect of wind energy stems from the fact that Norway does not need
sources of energy other than hydropower to satisfy its short-term needs.
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This issue of bureaucracy that faces many emerging sectors, such as wind energy, can
clearly be seen in the Norwegian Energy Regulatory Authority’s concession process. 1766 The
concession process takes more time to address renewable energy than it does petroleum. 1767 A
wind power application is estimated to take four years, which are split between the Norwegian
water resources and energy directorate (1.5 years) and MoPE (2.5 years). 1768 This is because
almost every application is appealed in the MoPE. 1769 The length of these appeals shows that the
MoPE is not enthusiastic about wind energy and prefers well-known solutions such as
hydropower to address future demands. 1770 As was predicted in 2007, the government’s goal of 3
TWh from wind power by 2010 was impossible to achieve due to MoPE bureaucracy. 1771
The bureaucracy could be justified due to vested interest structures. 1772 Since renewable
energy has become more competitive over time, it might face some resistance from the current
vested interest structures. 1773 Economically prosperous old industry has gained political
influence that aims to serve the industry. 1774 Since the fossil fuels industry has been the strongest
industry for more than a century, the use of other energy sources would neither be easy nor
smooth. In general, institutions create stability, meaning that they act as bulwarks against radical
change. 1775 Hence, old industries may unwittingly hinder upcoming industries because of the
institutional framework, 1776 and they may thus have advantages that newcomers cannot compete

Id.
Id.
1768
Id.
1769
Id.
1770
Id.
1771
Id.
1772
Espen Moe, Structural Change, Vested Interests, and Scandinavian Energy Policy-Making: Why Wind Power
Struggles in Norway and not in Denmark, 5 The Open Renewable Energy Journal 19-31 (2012).
1773
Id.
1774
Christopher Hood, J. G. March and J. P. Olsen Rediscovering Institutions: The Organizational Basis of Politics, 10
Cambridge University Press 349 (1990).
1775
Id.
1776
Moe, supra.
1766
1767

231

with. 1777 This might justify the failure of Norway to increase its wind energy. The country has
relied on fossil fuels for a long time, while Denmark, which has significantly increased its use of
wind energy, did not rely on a dominant source of energy in the past. 1778
However, it is not accurate to claim that the oil industry has hindered the development of
renewable energy. Although the fossil fuels industry might affect the decisions of the Norwegian
government regarding its energy policies, this does not mean that the industry actively blocks
renewables. 1779 In fact, Norway is both an oil-producing country and a leader in renewable
energy production. Hence, there is no fundamental conflict between its promotion of renewable
energy policies and its relative reliance on fossil fuels. Although fossil fuels are a dominant
sector, many laws have been enacted that go against the industry, such as the carbon tax law. 1780
3.7. Offshore Energy Act
Moreover, Norway enacted the Offshore Energy Act to increase offshore renewable
energy production. 1781 The act provides a legal framework related to planning, constructing,
operating, and removing facilities that produce renewable energy and transforming and
transmitting electricity at sea. 1782 The act targets the new challenges created by electricity
demands and aims to satisfy such demands with renewable energy sources. 1783 The act deals with
some other elements of the national strategy in accordance with the climate compromise, such as
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the future development of offshore renewable energy. 1784 The act also established three research
centers for environment-friendly energy to lead to the development of the renewable energy
sector. 1785 Furthermore, the act shed light on possible locations for wind energy in Norwegian
sea areas. 1786 By using the advantages created by this act, Norway can develop various
renewable industries, such as wind energy, regardless of the dominant government energy
strategy that still relies on oil and hydropower.
3.8. Water Resources Act
Crucially, Norway has considered climate safety in the rivers from which most
hydropower energy is generated. For instance, the Water Resources Act aims to avoid harm or
nuisance in the river systems that would affect public or private interests. 1787 The law limits the
harm that is acceptable in rivers and encourages projects to reach only the minimum amount of
harm. 1788 Harm is acceptable only if the projects cannot be established without it. 1789 Chapter
2(8) of the act clearly states that no harm shall occur in the river system or in the sea unless it
does not violate Section 12 or Section 15 or the project has a license from the water
authorities. 1790 This means that if such a project can be applied without the minimum harm, it
would be a violation of the act if the project was established with the minimum harm. These
measures in a river system must prevent hazards to people, property, and the environment. 1791
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Chapter 2(8) gives the water authorities a wide discretion to stipulate that measures outside of
the river system that may have tangible impacts on it and require the projects have a license. 1792
These examples, as well as others, refute the arguments that the oil industry hinders the
development of renewable energy. Instead, it can be argued that Norway’s underdeveloped wind
energy has not been caused by interference from other sectors but rather by the government and
Parliament. These entities seem unconvinced that sources of renewable energy other than
hydropower can satisfy the future demand for electricity. Every entity, including the MoE, acts
based on cost-effectiveness language. The government seems to ignore wind energy because of
factors like the adequate amount of electricity produced by hydropower and the unpopularity of
wind energy. Thinking about the situation in terms of cost-effectiveness, gas seems to be more
efficient than wind energy and does not suffer from the same problems regarding intermittency
and energy storage.
3.9. Electricity Certificate Act
Regardless, Norway is putting in the effort to increase its renewable energy generation
from sources besides hydropower. For instance, Norway made an agreement with Sweden to
establish the joint electricity certificates market, 1793 which will last from 2012 to 2036. 1794
Pursuant to the agreement, Norway has enacted the El-Certificate Act to increase the production
of renewable electricity. 1795 The essence of this agreement is that pre-approved renewable energy
electricity suppliers will receive one certificate per MWh produced, and this certificate can then
be sold to suppliers that are forced to purchase certificates according to a certain proportion of
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the electricity that they sell or use. 1796 The agreement between Norway and Sweden focuses on
achieving 26.4 TWh of new renewable electricity from the established joint electricity
certificates market. 1797 The green certificate system is a technology-neutral arrangement, which
means that the market determines what and where to build, not politics. 1798 This also means that
the price of these certificates will be based on supply and demand, not fixed prices. 1799
The establishment of the joint electricity certificates market has been widely criticized.
Bergek and Jacobsson argued that although green certificates are available for any government
targeting a specific amount of renewables in its system, they do not aid in the development of the
renewable energy sector and its technologies. 1800 The U.K. has left a technology-neutral support
scheme that based its prices on supply and demand and instead gave its government the
discretion to favor technologies with advantages beyond their MWh outputs. 1801 David Cameron,
a former U.K. prime minister, stated that the approach adopted in relation to renewable energy,
mainly wind energy, aims to both reach a specific amount of wind energy in its system and also
develop the wind energy sector in the long term, as the U.K. intends to become a leader in wind
energy production. 1802 Despite criticism of the joint electricity certificates market, Norway
continues to seriously pursue it.
3.10. Prosumer principle
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As another example of its diversification of its renewable energy sources, Norway has
adopted the concept of “the prosumer” in its energy act. 1803 A prosumer is a person who sells
their surplus electricity. In contrast, a consumer is a person who only consumes electricity and
does not sell it afterward. A prosumer is an end-user, and both prosumers and consumers are
connected to the grid. 1804 Regulations on network tariffs occur at “the point in the electric
transport network where electricity is fed in or fed-out, or where there is electricity exchange
between grid companies.” 1805 Many households benefit from becoming prosumers when
electricity prices are high. 1806 Because renewable energy sources, mainly solar and wind, are
continually developing, more consumers are electing to use these sources to become
prosumers. 1807 In short, increased electricity prices and decreased renewable energy technology
prices motivate many households and businesses to become prosumers.
There are many incentives for households and businesses to become prosumers. As a
general rule, all prosumers must pay tariffs for feeding the grid. 1808 However, prosumers are
exempted from certain charges. 1809 In addition, prosumers do not have to pay value-added tax
(VAT) for the surplus electricity that they sell. 1810 They would also be allowed to sell Guarantees
of Origin. 1811 Producers gives guarantees to prosumers for their surplus electricity. 1812 These
guarantees help prosumers because most residential prosumers barely reach the production
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threshold (1 MWh over a set period). 1813 Producers will not be motivated to engage in electricity
trading with prosumers if there is no measurement requirement for their production. 1814 Thus,
these guarantees could be essential for prosumers to continue selling their surplus electricity.
3.11. Norwegian incentive policy for electric vehicles
Norway has also played a major role in reducing CO2 emissions by promoting electric
vehicles (EVs). The government supports many policies to motivate Norwegian citizens to use
EVs. 1815 For instance, citizens with EVs are exempted from the tax on CO2 and gain a discount
of 25% VAT; the free use of ferries, car parks and public charging stations; and free movement
on streets otherwise dedicated to buses and trams. 1816 It is predicted that these policies will
reduce greenhouse gas emissions by 40% in 2030. 1817 These policies have encouraged many
citizens to purchase EVs for both ethical and financial reasons. A study conducted in Norway
reported that 41% of EV owners bought their vehicles for financial reasons. 1818 Internal
combustion engine cars are relatively expensive in Norway, costing double the price in EU
countries due to import taxes. 1819 Hence, citizens are motivated to buy EVs instead of internal
combustion engine cars because they have the same price. 1820 EV owners can charge their EVs in
their homes, at work, and at public charging stations. 1821 Overall, the increase of EVs in Norway
has resulted from government incentives and the citizens’ incomes, which are among the highest
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in Europe. 1822 In 2015, more than 50,000 EVs were registered, meaning that EVs constituted
33.1% of all cars in the country. 1823 In 2016, the number increased to 100,000 EVs. 1824 Hence,
the government’s support of EVs has increased clean energy and reduced GHG emissions in the
country.

Source: Fabio Viola and Michela Longo, On the strategies for the diffusion of EVs: Comparison between Norway and Italy, 7
International Journal of Renewable Energy Research 1376-1382.

All these examples prove that although the oil sector remains dominant in the Norwegian
GDP, it does not hinder the development of the renewable energy sector and its relevant policies.
It is inaccurate to assume that the Norwegian government has failed to develop wind energy
because of its ties to the fossil fuels industry. If the government intended to limit any industry
that might harm the oil industry, it would not have implemented policies and laws that promote
the use of clean energy, such as encouraging prosumers and the use of EVs. Instead, as a
consequence of its own cost-benefit analysis, the government seems to prefer gas over wind
energy to address its future electricity demands. Ironically, when the government discovered oil
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in the 1970s, it recognized the danger of its overreliance on oil in government spending. 1825
Norway, unlike almost all oil-producing countries, has historically targeted the long-term
benefits over the short-term benefits of its oil revenue, which have saved the country from an
economic crisis due to falling oil prices. While Norway seems to be taking some steps to
increase its use of renewable energy other than hydropower, the results are hardly impressive.
Yet, it must be taken into consideration that almost 100% of its electricity comes from
hydropower, which might not put pressure on the government to increase the use of other
renewable energy sources.

Conclusion
This chapter discussed the economic system of Norway and how the country has acted efficiently
in investing its oil revenues. Norway has become a leading country in non-oil sectors such as
renewable energy. The first part of the chapter focused on economics and outlined the special
group of democratic and welfare-capitalist systems that Norway has adopted. This system makes
the government responsible for the welfare of its citizens since it is a representation of their will.
Thus, the government is actively engaged in the economic system of Norway, aiming to regulate
the market in a way that ensures the welfare of its citizens. The second part discussed SWFs and
the GPFG. The Norwegian fund invests the oil revenue in bonds by 35–40%, equities by 60%,
and real estate by 5%. This has diversified the economy of Norway, preventing its
overdependence on oil revenues. The third part examined the extent to which Norway has moved
beyond fossil fuels. It sheds light on the role of the law in promoting renewable energy and the
current challenges that the country faces.

1825

The Government Pension Fund Act, supra.

239

Because the Norwegian government has recognized that the oil boom will not last and
subsequently diversified the economy, Norway is not significantly impacted by decreasing oil
prices, unlike most oil-producing countries. In other words, the government has historically
preferred sustainable long-term gains over short-term gains when investing its oil revenues.
However, the government is now challenged by an increasing population and rising demands for
renewable electricity. Hydropower cannot satisfy these demands since it has reached its full
potential in Norway, and thus the country must focus on other renewable energy sources.
Notably, Norway has the potential to become a leading producer of wind energy, given
that the country has wind most of the year. However, Norway has decided to satisfy the new
electricity demand with gas, presumably because gas is more cost-efficient than wind. Wind also
faces issues with intermittency and energy storage. In the use of wind energy, Norway is far
behind other European countries. Ironically, Norway seems to have chosen short-term solutions
over long-term solutions to satisfy its growing demand for electricity. Regardless, Norway can
be seen as a helpful model for other oil-producing countries, such as Saudi Arabia, because it has
diversified its economy and boosted its use of renewable energy. Hence, Norway’s success in
taking legitimate steps to move beyond fossil fuels can be beneficial for other oil-producing
countries.
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Chapter 6

Challenges and issues facing Saudi Arabia

Introduction
After the oil crash in 2014, Saudi Arabia became determined to shift from relying on its fossil
fuel sector to non-oil sectors, such as the renewable energy sector. Vision 2030 proposes radical
changes to the Saudi economy and aims to increase its non-oil revenue from 10% to 70% of the
total government revenue by 2030. 1826 Most importantly, Saudi Arabia will generate more
electricity from renewable energy sources to meet the continuing demand caused by population
growth. 1827 Vision 2030 recommends that Saudi Arabia should deploy 58.7 GW of renewable
energy to reduce the proportion of oil used for its electricity. 1828 This would increase the
renewable energy share to 30% of the kingdom’s total generation capacity. 1829
However, there are many challenges that the country must face to achieve its Vision 2030
goals. The first challenge is that the private sector has largely been inactive throughout Saudi
history, 1830 resulting in the absence of a regulatory framework. Because the government has
historically led the economy, mainly by using its fossil fuel revenues, no laws were needed to
regulate the private sector or create a competitive market system. Notably, the country is
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struggling to attract foreign investments. 1831 The second challenge is the decrease in oil prices
combined with the increase in the domestic demand for energy. Oil prices have decreased and
will continue to decrease because many countries have become less interested in generating
energy from fossil fuels due to their contributions to climate change. Moreover, the development
of renewable energy technology is also decreasing the use of fossil fuels, and this development is
expected to advance even further in the future. 1832 The third challenge is that Saudi Arabia’s
administrative laws are complex and bureaucratic. Unfortunately, the expensive and hierarchical
public sector has serious flaws that may inhibit the Saudi economy and its plans for the future.
One such flaw is bureaucracy in the public sector, which negatively affects emerging sectors.
The rest of this chapter will proceed as follows. The first part will discuss the limited role
of the private sector and the lack of a regulatory framework, with a focus on the importance of
the private sector and how this lack of a regulatory framework may prevent Saudi Arabia from
achieving its Vision 2030 goal of providing a competitive market system. The second part will
cover the impact of low oil prices on the Vision 2030 goals and, more specifically, shed some
light on how low oil prices have obstructed the development of the domestic renewable energy
sector. The third part will investigate administrative laws in Saudi Arabia and the extent to which
administrative and bureaucratic complexities may hinder the Vision 2030 goal of increasing the
role of the private sector in the economy.
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1. The limited role of the private sector and the lack of a regulatory framework
Saudi Arabia provides many free services to its citizens, such as health care and
education. 1833 The government used to satisfy their needs based on the idea that it should provide
welfare to benefit society. 1834 This situation has led many Saudis to take these services and their
high incomes for granted. 1835 For example, many government jobs were created to be lucrative
rather than to address specific needs. 1836 In only 50 years, Gulf Cooperation states applied their
high oil revenues to create public institutions that took centuries to establish in other developed
countries. 1837 In 1974, Saudi Arabia used massive capital infusions to transform the electricity
industry and place it under public-sector control. 1838 After the oil boom, the government aimed to
satisfy the its citizens’ social objectives, particularly in remote regions, by offering electricity at
low and affordable prices. 1839 This intervention reflects how many Saudi citizens view their
government, namely as an entity responsible for increasing their welfare.
Decreasing oil prices have placed significant pressure on Saudi Arabia to diversify its
economy. 1840 Vision 2030 seeks to generate additional revenue sources and gradually wean the
Saudi economy off its long-standing dependence on oil, and it hinges on the expansion of the
private sector. 1841 Currently, two-thirds of all Saudi employees work in the public sector. Given
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that the public sector has provided jobs for its citizens with high salaries as a social service, the
government has not hired employees and functioned according to cost-benefit analysis, and this
behavior led to an economic crisis when the oil price decreased.

1.1. Challenge of attracting foreign investments
Stemming from the limited role of its private sector, Saudi Arabia struggles to attract
foreign investments. 1842 Outside capital from foreign direct investments shrank dramatically in
2017 to only 0.2% of gross domestic product (GDP) from average investments of 1%–1.25%
since 2013. 1843 Foreign direct investments reached $22.9 billion USD in 2018, which is
equivalent to 2.9% of the GDP, meaning that the country invested more worldwide, mainly
through the Public Investment Fund, than it received in return. 1844 Saudi investments worldwide
reached $80 billion in 2017, which indicates that even wealthy Saudi citizens tend to view the
Saudi market as risky and thus prefer to invest in other countries. 1845 Ultimately, Saudi Arabia is
not attracting the investments both domestically and abroad that are required to make Vision
2030 a success. 1846
There are many reasons for the limited role of the private sector in the Saudi economy,
including the lack of a legal environment to attract investments. 1847 Many developed countries
seek to facilitate an environment that motivates entrepreneurs to achieve success. 1848 Crucially,
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the success of the private sector is inseparable from its legal environment, 1849 as many studies
have demonstrated. 1850 For instance, Porta et al. (1997) examined the role of the private sector in
many countries and concluded that the countries that lacked adequate legal rules to support
entrepreneurs did not facilitate an environment for entrepreneurship. 1851 Consequently, Saudi
Arabia must offer simple legal procedures for start-ups and provide entrepreneurs with rights and
protections. 1852 In this context, the simplicity of these laws would help to efficiently regulate
start-up procedures rather than merely reduce regulations. 1853 Efficient regulations remove
unnecessary bureaucratic procedures from the regulatory framework, 1854 although this process
must also take into account concerns such as business permits, paperwork for the Ministry of
Commerce, and loan applications. 1855
A successful privatization program must provide a fair, competitive environment and an
efficient capital market, including a market for corporate control. 1856 This means that information
must be fairly available to all investors. 1857 If the flow of information is imperfect, it becomes
difficult to identify insider trading and malpractice in the capital market, 1858 which affects the
valuation of stocks and bonds in the market. 1859 The government should have strict rules for the
flow of information, allowing data to be made available fairly. 1860 Moreover, when authorities

Id.
Fallatah, supra.
1851
Rafael la Porta, Florencio Silanes, Andrei Shleifer and Robert Vishny, Legal Determinants of External Finance, 52
The Journal of Finance 1131-1150 (1997).
1852
Fallatah, supra.
1853
Id.
1854
Id.
1855
Mustafa Almuzel and Timothy Anderson, An Assessment of Entrepreneurial Ecosystem: The case of Saudi
Arabia, IEEE Technology & Engineering Management Conference (TEMSCON) (2020).
1856
Ibrahim Onour, Implementing Privatization Strategy of Saudi Arabia: Issues and Challenges, University of
Khartoum (2012). Available at SSRN: https://ssrn.com/abstract=2189804
1857
Id.
1858
Id.
1859
Id.
1860
Id.
1849
1850

245

allow buyers to sell privatization bonds in the capital markets to raise funds to buy enterprises,
commercial banks should underwrite or purchase bonds issued to finance the leveraged buyout
of a given public enterprise. 1861 In essence, there should not be any state subsidies to the buyer of
an enterprise, and the private owner must assume full financial and managerial responsibility for
running it. 1862
1.2. Lack of intellectual property protection
Significantly, Saudi Arabia lacks legislation to address many issues that are important to
investors, such as intellectual property rights. Although intellectual property rights go against the
idea of the free market, these rights are necessary for the market to encourage innovation.
Companies will not invest their money in research if they learn that their inventions will not be
properly protected. 1863 This rationale is the basis of intellectual property rights, such as patent
rights. Patent law gives investors the exclusive right to exploit their innovations in the market as
a reward for their contributions to society. 1864 In other words, a patent is the only reason for
investors to put the time and effort into innovation. 1865 Thus, protecting these intellectual
property rights would attract companies to invest in Saudi Arabia.
In addition, Saudi Arabia’s trade laws do not seem to provide sufficient protection for
intellectual property rights, such as safeguarding trade secrets. 1866 Therefore, private entities tend
to depend on contracts to safeguard their trade secrets. 1867 Because the “subject matter” of trade
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secrets is too broad, Saudi courts have struggled to define it. 1868 Hence, Saudi laws lack cause of
action and remedies to prevent trade secrets from being violated. 1869 They also do not provide
methods for equitable recovery if trade secrets have been violated. 1870 Although Saudi Arabia
signed the Agreement on Trade-Related Aspects of Intellectual Property Rights, which provides
proper protection to many businesses, the country took a different position on the issue than
other countries. 1871 The Saudi act considers any information to be a trade secret, 1872 meaning that
trade secrets do not have any special characteristics under the law that require further protection.
In other words, due to the wide definition of trade secrets, any information could be viewed as a
trade secret. 1873
Another issue relating to intellectual property rights in Saudi Arabia is demonstrated by
the Saudi Franchise Law. 1874 The law makes franchise registration burdensome and implemented
regulations that raise many questions. 1875 For instance, Article 10 of the law requires both parties
to act in good faith without defining this term. 1876 Furthermore, Article 1 obligates the franchisor
to impart technical knowledge and expertise to the franchisee. 1877 The term “technical expertise”
has not been adequately defined, and the terms “technical knowledge” and “expertise” are
subject to interpretation. 1878 The law is particularly ambiguous in Article 3 and Article 23. 1879
Article 23 allows for both parties to settle disputes under “franchise agreements” or the

Id.
Id.
1870
Id.
1871
Id.
1872
Id.
1873
Id.
1874
Akshatha Achar & S. K. George, Franchising in Kingdom of Saudi Arabia, 7 CT. UNCOURT 17 (2020).
1875
Id.
1876
Id.
1877
Id.
1878
Id.
1879
Id.
1868
1869

247

application of the law. 1880 Article 3, however, states in clear language that dispute resolution
shall apply to a franchise agreement that is implemented within Saudi Arabia. 1881 This is
problematic for the private sector since the dispute resolution regarding franchise agreements is
unclear, making the process of compensation ambiguous.
The lack of legislation must not be viewed as secondary in terms of its effects on the
private sector. Intellectual property rights and trade secrets are significant to business. 1882 For
secret owners, protecting trade secrets is as important as protecting family secrets, and revealing
these secrets would have unfavorable consequences. 1883 Safeguarding trade secrets gives
companies a competitive edge in the market field, 1884 and the importance of trade secrets has
been recognized for hundreds of years. 1885 For instance, an Armenian family was known as one
of the foremost, if not the best, producers of orchestral cymbals for more than four hundred
years, 1886 and this fame relied on the protection of their commercial secret. 1887 The importance of
trade secrets is arguably more imperative nowadays than ever before due to how competitive
domestic markets have become. Therefore, companies’ secrets must be protected.
Despite the issues that Saudi Arabia faces in increasing the role of the private sector in its
economy, the country aims to provide incentives for further investment. For instance, Saudi
Arabia opened up its health care sector to foreign investment, unlike other sectors of the
economy, and allowed for foreign investors to retain 100% ownership. 1888 This increased foreign
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investments to a total of $3.5 billion USD in 2018 and enabled foreign companies to engage in
joint ventures with Saudi investors and individuals. 1889 The investments in the health sector are
expected to increase to reach $100 billion in the short term, 1890 and engaging the private sector in
the health sector is predicted to add 26,000 beds by 2035. 1891 Notably, Saudi Arabia went even
further to develop “medical cities” to provide specialized health care services and expand
coverage, with intending investments of $4.3 billion. 1892 In the long term, the government
intends to privatize all public hospitals and build Public–private partnership (PPPs). 1893 In the
short term, the government plans to privatize 290 hospitals and 2,300 Primary Health Centers
(PHCs) by 2030. 1894
Vision 2030 highlights the importance of the private sector in the Saudi economy. Saudi
Arabia used to fund the health sector and provide free health care almost exclusively with its oil
revenues. 1895 Because the country still relies on oil as a major source of income in its GDP, the
decline of this source would place a financial burden on almost all public sectors, including the
health sector. Currently, the country has 494 hospitals with 75,225 beds. 1896 These hospitals
employ 104,775 doctors, 184,565 nurses, 4,006 pharmacists, and 69,530 allied health
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personnel. 1897 The country needs 20,000 more beds by 2035 1898 and more than 13,700 doctors by
2030 1899 to meet the needs of the growing population. Taking the global average bed density into
consideration, Saudi Arabia had a deficit of 14,000 beds in 2016. 1900 The deficit is expected to
increase to 40,000 beds by 2035. 1901 To achieve economic sustainability, the government plans
to transfer some of the costs of providing health care to the private sector and use it to address
future demands, thus compensating for decreasing oil prices. 1902 To improve sustainable
development, the government is expected to bring the public and private sectors closer
together. 1903 This connection should improve the level of care, increase patient satisfaction, and
reduce financial risks in the public sector. 1904
1.3. Limited role of the private sector in the Saudi economy
The private sector has not been active in the Saudi economy due to the country’s
dependency on oil, resulting in a lack of skilled Saudi workers in the private sector. 1905 This is
problematic because Saudi Arabia aims to shift toward a market-based economy. 1906 Hence, the
country must invest in education to create skilled Saudi workers. Currently, there is a perceived
labor supply-demand mismatch. 1907 Many studies have highlighted the mismatch between the
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labor force needs and the educational expectations of employers in Saudi Arabia. 1908 One of the
reasons for this mismatch is the fact that Saudi Arabia has not emphasized the development of its
education and training sector due to its dependency on oil. 1909 Thus, graduated domestic students
cannot meet its labor demands. 1910 One study argued that inadequate coordination between
business and education, a lack of specialized programs, and a lack of employment practices
among potential workers has resulted in a lack of skilled Saudi workers. 1911 Notably, the limited
role of the private sector has left potential employees with no room to practice.
1.4. Shortage of qualified labor
Although Saudi Arabia spends more money on education than any other Middle Eastern
country, many graduates lack the necessary qualifications for the job market. 1912 Evidently, there
is an imbalance between what the market demands and what the education system produces. 1913
The health sector accounts for 16.6% of the 591 academic programs in Saudi public universities,
followed by business and management (11%) and the humanities. 1914 Therefore, students do not
receive an adequate education if they do not study these specific fields. 1915 Limiting technical
and vocational training clearly means that the country has failed to prepare its Saudi graduates
for the global economy. 1916 This issue is crucial given that the country wants to prioritize non-oil
sectors and allow the private sector to play a major role in the economy.
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Even when the oil price was high, there was a lack of specialized Saudi workers. 1917
From 1969 to the 1980s, the economy of the country grew due to the increased oil price. In
response, technical and vocational training were not emphasized. 1918 Since the 1970s, Saudi
citizens have tended to choose an university education over technical and vocational training,
aiming to be employed in the public sector. 1919 This caused a domestic shortage of
manufacturers, technicians, operators, and other skilled laborers. 1920 Consequently, the country
has hired skilled foreign workers to bridge the gap. 1921 High government salaries that require
neither efficiency nor time seem to attract Saudi citizens to public-sector jobs over private-sector
jobs, causing the private sector to rely on foreign workers over Saudi citizens. 1922
Official data show that 77.7% of private-sector workers are non-Saudi citizens. 1923 This
will create serious long-term challenges when Saudi citizens seek jobs within a market system
economy. It is obvious that the main reason why Saudi citizens are not employed in the private
sector is because of its low wages compared to the public sector. The private sector employs
many foreign workers from poor countries, and the low wages are seemingly enough to provide
for their families back home. Evidently, the low wages are not sufficient to satisfy the basic
needs of a family that aims to live in Saudi Arabia. Due to the absence of minimum wages,
companies prefer employing foreign workers with low wage expectations rather than Saudi
citizens. Companies have also exploited high unemployment rates among Saudi women and
hired them at very low wages that are insufficient to pay for the rent of a small apartment.
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Overall, the absence of regulation in the market system hinders the country’s shift toward a
market-based economy.

2. Limited role of the renewable energy sector
Saudi Arabia is a large country with a total area of 2,149,690 km2, which is equivalent to
half of Europe. 1924 The country only has two seasons, summer and winter, which usually create a
high demand for electricity, especially in the summertime when the temperature is high. 1925 It is
estimated that 85% of the total population lives in cities, 1926 which causes the country to
consume oil at a much higher rate than the global average. 1927 Namely, oil consumption in Saudi
Arabia is three times higher than the global average, 1928 and this number has increased by 6%
over the last five years. 1929 The housing sector is responsible for 70% of the total electricity
consumption in the country, meaning that it consumes the most oil as well. 1930 Crucially, many
of the structures in Saudi Arabia lack insulation, which strongly contributes to the housing
sector’s electricity consumption. 1931 The Saudi Electricity Company increased its total power
transmission by 60% between 2000 and 2010. 1932 Electricity consumption is expected to increase
due to the rapidly growing population and the increasing number of people who live in urban
areas. 1933
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2.1. Possible end of oil exportation
This high demand for fossil fuels to generate electricity will stop the country from
exporting oil by 2025, as electricity consumption will have doubled in a decade. 1934 Currently,
the consumption is increasing by 7% each year, and thus more fossil fuels are needed to generate
electricity. 1935 Continuing at this rate would prevent the country from exporting oil to global
markets, 1936 which would significantly affect the Saudi economy and put more pressure on
government spending. 1937 In fact, consuming oil instead of exporting it would make it almost
impossible achieve Vision 2030 due to the reliance of the GDP on oil. Even the current services
that Saudi citizens enjoy would be affected if electricity consumption continues to increase at the
same rate. Ultimately, it would exhaust Saudi Arabia’s spare production capacity, causing
greater volatility in the world oil markets. 1938
Population growth means that Saudi Arabia will require more electricity to desalinate
water. 1939 As Saudi Arabia does not have rivers or water sources other than the sea, it relies on
the desalination of seawater to satisfy its water demands. 1940 Saudi Arabia has 27 desalination
plants, which consume 16% of its daily oil production. 1941 The use of desalination water is
expected to increase by 40% by 2025 if no alternative energy sources are found, 1942 resulting in
the use of more fossil fuels, which will worsen the country’s dependency on oil and contribute to
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climate change. Although it is possible to satisfy these domestic electricity demands with solar
power, oil is cheaper to use because of its low price and massive subsidies.
2.2. Deficit in the Saudi economy after the oil crash
Decreased oil prices have affected the government revenues of many oil-producing
countries. 1943 This decrease seems to have become the norm, creating challenges for oilproducing countries, 1944 and it has clearly affected Saudi Arabia, as the country relies on fossil
fuels for 50% of its GDP. 1945 The oil crash in 2014 harshly affected the Saudi economy, and it
has been draining the government’s budget. 1946 As a result of the oil crash, the deficit in Saudi
Arabia reached more than $118 billion in 2016, which equals 16% of its GDP. 1947 Decreased oil
prices would push policymakers to make difficult decisions that may affect the welfare of the
Saudi people and thus affect almost all domestic sectors, including the health and education
sectors. 1948 If the welfare of the citizens decreases because of the government’s measures to
address the deficit, then the government may have to give incentives to poor people in the
country. Most importantly, Saudi Arabia would struggle to finance projects to shift its
dependency on the oil sector to non-oil sectors. 1949
In 2016, Saudi Arabia made an arrangement known as OPEC+ with both OPEC and nonOPEC countries to combat the persistent supply glut. 1950 This arrangement helped the OPEC+
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countries to stabilize oil prices between $50–60 USD after the oil crash. 1951 This price range
enabled Saudi Arabia to finance its Vision 2030 projects 1952 and its government spending. 1953
However, despite these measures, the oil price is not always stable. For instance, when the
COVID-19 outbreak began, Saudi Arabia tried to rally the rest of the OPEC+ countries with a
new campaign focused on production cuts, but Russia disagreed with the new cuts and resisted
them. 1954 This conflict made Saudi Arabia abandon its plan for a production cut. Instead, it
increased its oil production to the maximum to force Russia back to the negotiating table. 1955
This made the oil price decrease to less than $30, making it more challenging for Saudi Arabia to
achieve its Vision 2030 goals.
Issues caused by OPEC+ countries make it difficult to stabilize oil prices between $50–
60. Many OPEC+ countries would refuse deeper cuts to their oil production due to their own
economic issues, 1956 and Saudi Arabia does not want to carry the burden of the cut by losing its
market share in order to stabilize oil prices. 1957 In fact, many countries such as Russia can
function with an oil price of $40 or less, placing Saudi Arabia in a difficult position when it
proposes further cuts to oil production. 1958 Without high oil prices between $50–60, the country
would face an imminent financial crisis and difficulties in applying its Vision 2030. 1959 Low oil
prices have significantly affected the Saudi foreign currency reserves. 1960 For instance, when the
oil price crashed, the Saudi foreign currency reserves decreased from $744 billion in July 2014 to
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$524 billion in January 2017. 1961 Evidently, Saudi Arabia must deal with the challenges posed by
other OPEC+ countries to stabilize the oil price.
2.3. Inefficiency of exploiting renewable energy sources
Because of these challenges, renewable energy is viewed as an alternative source of
electricity in Saudi Arabia. 1962 Relying only on oil would cause serious issues for the country
since this source is both exported for oil revenues and used to generate electricity domestically.
Saudi Arabia needs to generate an additional 4 GW each year to meet the rising demand. 1963
Renewable energy could be a solution to this high demand as well as combat climate change and
substantially improve energy production, thus alleviating the current strain on the economy and
the environment. 1964 The growth of the domestic economic sector and the residential sector relies
on a stable and increasing energy supply. Renewable energy can serve as a driver for
diversifying the energy mix by installing renewable energy sources and adding them to the
national grid. This idea has been recognized by Khalid al-Falih, the Minister of Energy, and he
noted that renewable energy will be essential to energy generation in Saudi Arabia and realizing
Vision 2030. 1965
Many experts have stated that Saudi Arabia has one of the best locations for generating
electricity using photovoltaic solar energy. 1966 The European Commission Institute for Energy
reported that 0.3% of the light falling on Saudi’s deserts could generate electricity for the whole
of Europe. 1967 A Solar Radiation Atlas developed by both King Abdulaziz City for Science and
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Technology (KACST) and the United Stated National Renewable Energy Laboratory monitored
the sun radiation in Saudi Arabia throughout the year. 1968 The atlas found that in some regions in
the summer, the sun radiation reached 30 MJ/m2/day and was not less than 24 MJ/m2/day
anywhere in the country, even in the month of January. 1969 This means that the solar radiation
falling on Saudi Arabia is among the highest in the world, 1970 which gives the country the
potential to generate a lot of renewable energy. Although the currently unstable oil prices may
create an imbalance in the supply and demand of electricity, 1971 renewable energy can bridge this
supply gap. 1972 Saudi Arabia even has the potential to both satisfy its domestic demand for
electricity from renewable energy and export surplus electricity. 1973
2.4. Lack of renewable energy laws and policies
Nevertheless, the progress of adding renewable energy to the energy mix in Saudi Arabia
has been relatively slow. 1974 Since 2015, Saudi Arabia has produced an additional 17 MW each
year, which is still low in comparison to the annual increase in the demand for energy, which is 4
GW per year. 1975 For renewable energy to become the major source in the energy mix, it must be
financially competitive with fossil fuels. This is especially problematic in Saudi Arabia because
almost all sources of energy and electricity come from fossil fuels. Hence, renewable energy
needs government support and subsidies to compete with fossil fuels due to the long history of
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subsidies for the fossil fuels industry. 1976 The International Renewable Energy Agency (IRENA)
reported that Gulf region countries such as Saudi Arabia must adopt both long-term policies and
create a stable and transparent regulatory and investment climate to support the early deployment
of renewable energy. 1977 Such policies, aside from promoting the ongoing development of
renewable energy technology, would make it more competitive and even more cost-efficient than
fossil fuels in the near future. 1978
Despite the government policies proposed to support the use of renewable energy, these
sources still suffer from their intermittency. 1979 Renewable energy sources, mainly solar and
wind, cannot produce a steady and secure supply throughout the day and night. In particular, the
main issue that faces solar energy is proper storage so that the energy obtained during the day
can be used at night. 1980 Energy storage technologies are still not competitive for renewable
energy sources in comparison to fossil fuels. 1981 Thus, Saudi Arabia must improve its storage of
clean energy for solar energy to be more competitive with fossil fuels. Therefore, energy storage
is an added cost of establishing solar energy. In a show of support, the Saudi Electricity
Company has committed to buying power that comes from renewable energy sources with
independent power purchase contracts. 1982 The Saudi company also plans to create an
independent company that will only purchase clean energy with long-term contracts. 1983
Regardless, it is unclear when the issues caused by intermittency will be solved.
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For a long time, Saudi Arabia adopted a system of double subsidies to support fossil
fuels. 1984 Saudi Aramco, the national oil company, sells its fuels at subsidized prices to power
plants that generate electricity, which in turn is sold at a subsidized price to the end
consumer. 1985 At the same time, transpiration fuels are also subsidized, meaning that the fossil
fuel sector receives two double subsidies. 1986 The power plant purchases oil from Saudi Aramco
at $5–15 per barrel, which is obviously far below the market price. 1987 The International
Monetary Fund (IMF) reported that the subsidies to the Saudi fossil fuel sector have reached
“$107 billion, which is equal to 13.2% of the GDP in 2015.” 1988 This is a loss for the Saudi
economy, especially when the country faces a deficit in its budget. 1989 Most importantly, these
subsidies benefit the fossil fuel sector and block the way for renewable energy, as these subsidies
create favorable conditions for the fossil fuel sector. 1990 Although Saudi Arabia has lowered its
subsidies to the fossil fuel industry, the support for it still exists. 1991 Therefore, it is critical to cut
these subsidies to promote renewable energy and achieve the Vision 2030 goals. 1992
The low price of electricity is the main reason for its overconsumption in Saudi
Arabia. 1993 The price directly affects the demand for electricity by influencing the consumption
of fuel and electricity and also indirectly affects it because of the choices made regarding energyconsuming equipment, its efficiency, and how often it is used. 1994 Electricity prices are set by the
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government in Saudi Arabia, placing them far below the international market prices and thus
increasing overconsumption. 1995 Subsidized electricity prices result from the role of the
government in serving the people and increasing their welfare, as stated in the constitution. 1996
Although these subsidy policies were not intended to be permanent, their removal would create
some political challenges. 1997 Hence, the government would find it difficult to make any reforms
that would affect the people. 1998
2.5. Previous failures of shifting towards renewable energy sources
Previously, the country failed to achieve one renewable energy goal. 1999 Namely, the
King Abdullah City for Atomic and Renewable Energy (KA CARE) failed to generate 41 GW of
energy by 2012. 2000 Although KA CARE is the head of the renewable energy program, other
entities were involved, including Saudi Aramco, the Saudi Electricity Company (SEC), and the
Electricity & Cogeneration Regulatory Authority (ECRA). 2001 Many reports noticed the missing
regulations for cooperation between these entities, which contributed to KA CARE’s failure. 2002
Other reports expressed that although the different entities agreed on their goals, the means to
achieve these goals was debated. 2003 Imtiaz Mahtab, the president of the Middle East Solar
Industry Association (MESIA), observed that there was no clear particular ministry leading the
initiative and with the balance sheet to conclude power purchase agreements directly. 2004 In other
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words, the project was subjected to government bureaucracy and lacked a leading ministry that
would take quick and serious actions to achieve its goals. 2005
In 2020, the COVID-19 crisis created even more challenges for Saudi Arabia in addition
to those caused by the low oil price. 2006 The shut-down that occurred in most countries decreased
the demand for oil, causing a decrease in the oil price, which was already low. In addition, the
COVID-19 pandemic put pressure on the health sector, and Saudi Arabia also had to shut down
the economy for some time, creating even more challenges for the Saudi economy and small
businesses. The annual Hajj pilgrimage, which brings billions into the Saudi economy, was
suspended in 2020 and will probably be suspended in 2021. 2007 In addition to low oil prices,
these economic problems caused by the pandemic will put further pressure on Vision 2030.

3. Administrative law issues in Saudi Arabia
Public administration is an important sector in any given society. This administration
aims to serve communities by enacting laws that will benefit society as a whole. 2008 Therefore,
public administration intends to efficiently manage a society’s needs and must build a strong
relationship with the citizens. 2009 The administrations’ role in maintaining the welfare of society
can be seen in, for instance, classic public administration theory, which emerged and succeeded
in the nineteenth century. 2010 The theory created bureaucracies as a means to manage the

Id.
Brew, supra.
2007
Id.
2008
Al Otaibi, supra.
2009
Jocelyne Bourgon, Responsive, responsible and respected government: towards a New Public Administration
theory, 73 International Review of Administrative Sciences 7-26 (2007).
2010
Al Otaibi, supra.
2005
2006

262

significant changes associated with the industrial revolution and argued that public
administration must be hierarchical to achieve impartiality, compliance, and predictability. 2011
For the past thirty years, many countries have focused on developing different
administrative laws with the intention of making public administration more efficient,
productive, and responsive. 2012 Some countries have focused on privatization and
deregulations, 2013 whereas others such as Norway have adopted decentralization while still
recognizing the role of the state in the economy. 2014 The varied experiences of different countries
in developing administrative laws have made it easier for developing countries to select the most
successful laws for their public sectors and to discard unsuccessful ventures. 2015 For instance,
New Zealand and Australia successfully adopted administrative laws based on New Public
Management (NPM). 2016 NPM a set of management techniques and practices that seek to
organize the public sector into the market system and support decentralization. 2017 Norway
applied the same system but added some features to increase the role of the private sector,
following the belief that the public sector represents the will of the people and must be active to
improve welfare. 2018
3.1. Modernization effort of the public sector in Saudi Arabia
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Saudi Arabia spent a significant amount of money on modernizing its public
administration. 2019 The government established the General Memorandum Committee
Administrative Reform, with the goal of improving the public sector at large. 2020 Before the
reforms, the structures of Saudi public agencies had not changed for 40 years, 2021 and they were
full of overlaps and duplications. 2022 After the reforms, government expenditure was reduced,
given that many agencies were canceled or unified. 2023 Regardless, public administration in
Saudi Arabia is still impacted by the inefficiency of its procedures, such as unsystematic flows of
information and insufficient coordination. 2024 In addition, a significant part of the GDP goes to
this sector. Ultimately, an inefficient public sector will be unable to regulate the private sector
and will needlessly consume a significant part of the GDP.
Despite the effort to modernize the Saudi public administration, the development of this
sector has been slow. 2025 Overall, the sector seems to be weak in addressing the application of
the public sector in the market system and does not take into account the country’s
organizational and institutional structure. 2026 As the structure of the public sector is not suited for
a market-based economy, this will affect the economy. Considering how the public sector
functions as well as public finance and budgeting, it is clear that such a structure will not attract
investments in the Saudi economy from the private sector. 2027 For instance, one main issue with
the administrative laws in Saudi Arabia is the long approval process for any administrative action
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or project “centralization.” 2028 The public sector takes a long time to update its regulations and
clarify its procedures since the country suffers from outdated regulations and unclear
procedures. 2029 Moreover, the country seems to lack transparency in the governing process,
making the private sector skeptical of investing in it. 2030 Therefore, any reforms to the economy
must take the development of the administrative laws for the public sector into consideration.
3.2. Economic complexity index
Many reports have observed the inefficiency of the public sector in Saudi Arabia. 2031 For
instance, the economic complexity index (ECI) noted that the administration of the public sector
in Saudi Arabia is unstable. 2032 The ECI defined economic complexity as “the composition of a
country’s productive output and represented the structures that emerge to hold and combine the
knowledge.” 2033 Consequently, the ECI measures the knowledge intensity of an economy by
considering the knowledge intensity of the products that the country exports. 2034 Economic
complexity has a greater potential for economic growth if it generates the products requiring
advanced technology and a high level of knowledge. 2035 Such economies can more easily resist
economic crises than economies that rely on raw materials in their GDPs. 2036 The superiority of
complex economies results from their high levels of diversification and development in
comparison to non-complex economies. 2037 The public sector is the core of achieving a complex,
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strong economy through its administrative laws and structure. 2038 Following the ECI, Saudi
Arabia currently lacks the knowledge base and economic diversification of a complex
economy. 2039 Hence, administrative reforms are needed for Saudi Arabia to obtain a complex
economy that is compatible with Vision 2030. 2040
3.3. Bureaucracy in Saudi Arabia
The Saudi public administration is hierarchical and functional, meaning that it provides
services to the public in a highly bureaucratic fashion. 2041 The Council of Ministers, which is
responsible for many internal and external affairs, answers to the king. 2042 Many reports have
shown that public administrations in Gulf Cooperation Council countries are similar to each
other, as they are all bureaucratic and highly centralized. 2043A bureaucratic public administration
has hierarchical control, with a pyramidal structure underlying this formal control. 2044 Overcentralization creates many problems for managers since policies take a long time and they
cannot make the independent decisions that people need. 2045 In this context, public employees do
not seem to participate in the decisions of their sector. 2046 This leads subordinates to rely heavily
on their superiors for minor administrative issues, which distracted these superiors from more
important issues. 2047
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Since Saudi Arabia is a rentier state, it does not have the incentive to change its highly
bureaucratic public administration. This bureaucracy developed because the government controls
the major sources of the economy, oil and gas, which means that any decision regarding these
matters must be made by the Council of Ministers. There is a link between political stability and
oil prices in Saudi Arabia, which makes the country govern bureaucratically through its public
sector. 2048 Moreover, the social culture of Saudi Arabia is based on tradition, religious values,
and community, all of which seem to support bureaucracy. 2049 Consequently, Saudi culture is
amicable with bureaucracy and has resulted in a rigid environment that is resistant to
administrative change. 2050
Bureaucracy affects the quality of services in terms of their delays and performance
issues. 2051 The complicated rules and regulations of the public sector prevent it from providing
the required services, and this lack of clarity will thus dissuade businesses from investing in the
country. 2052 The negative effects of bureaucracy are seen clearly in time-consuming procedures
where approval must be sought from a chain of several officials before a matter can be sent to a
top bureaucrat for his approval. 2053 In fact, many individuals and business owners have to travel
to major cities to finalize transactions. 2054 Bureaucracy is responsible for emerging nepotism, a
feature of bureaucracy in Saudi public management. 2055 Although the government has used e-
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government strategies to improve service quality, e-government operations merely reflect actual
bureaucratic operations. 2056
3.4. Issues of the public procurement law
The negative impact of bureaucracy in Saudi Arabia is clear from, for instance, the public
projects established through public procurement law. 2057 Formal statistics in Saudi Arabia show
that 70% of public sector projects in the past decade have been delayed. 2058 A questionnaire to
more than 300 project managers from different sectors and disciplines reported that 80% of the
projects were subject to overrun costs and 97% faced time issues. 2059 These studies referred to
public procurement law as the main reason for delays and overrun costs. 2060 More specifically,
the Saudi procurement system delivery method seems to be inefficient as it relies on a correlation
between low performance and the low-bid method. 2061 Many studies have clearly expressed that
the low-bid method is a major factor in project performance. 2062
Since the public procurement law was enacted in the 1970s, Saudi Arabia has made few
reforms to this law. 2063 A member of the Chamber of Commerce stated that the Saudi public
procurement law focuses only on low prices and does not address quality. 2064 He clearly argued
that the law is outdated and has not been developed over the years. 2065 There are many gaps in
the law, and the issue of bureaucracy makes it difficult to reform. Public procurement must not
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be seen as a secondary issue in the Saudi economy. In fact, public procurement is a key
economic activity for any government. 2066 Piga and Treumer asserted that public procurement is
a valuable public policy tool that can improve the GDP of a country. 2067 Hence, an effective
procurement system requires a law that ensures a competitive environment, with the perspective
of achieving the best outcomes. 2068 Because public procurements contribute to an estimated 15%
of the GDP, 2069 addressing these issues with public procurement laws would benefit the GDP as
a whole.
3.5. Impact of bureaucracy on the renewable energy sector
Administrative and bureaucratic complexities affect most emerging sectors. 2070 In
particular, bureaucratic complexities can harshly affect the development of the renewable energy
sector in many ways, such as by causing planning delays and implementing restrictions. 2071 The
lack of coordination between different parts of the public sector and the unnecessarily long time
needed to obtain authorization increases the costs of a project by extending its development
phase. 2072 Evidently, a bureaucratic and inactive public administration might hinder the growth
of new sectors. Importantly, the renewable energy sector requires financial support to be
competitive with the fossil fuel sector, 2073 including financial incentives and taxes on imported
equipment for renewable energy plants. 2074 Although feed-in tariffs are the measure that the
government intends to use to support renewable energy and make it cost-competitive with fossil
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fuel-based technologies, the absence of these adequate financial incentives results in high costs
that hinder the industry’s development, operation, and potential. 2075
The lack of a regulated market and clean energy infrastructure creates more challenges
for the renewable energy sector. 2076 The emerging sector cannot compete with fossil fuels since
the latter is mature and uses conventional generation technologies that are often subsidized. 2077
While the renewable energy sector is transparent due to the defined feed-in tariffs or other
support mechanisms, the fossil fuel sector is much less transparent, and its operations remain
largely unknown to the general public. 2078 This may cause the general public to dislike clean
energy due to the negative publicity following increased electricity prices. 2079 Overall, the public
sector that does not provide efficient support to the renewable energy sector and continues to
subsidize the fossil fuel sector, which it has done so for decades. This behavior will not attract
investors to the new sector or motivate the general public to use clean energy sources.
3.6. Gap between governments’ targets and actual results
There is a gap between the Saudi governments’ policy targets and actual results. 2080 A
government must acknowledge the features of its administrative public sector before setting
targets, given that it is responsible for creating realistic targets and addressing loopholes in the
implementation process itself. 2081 Laws and policies should offer solutions based on the reality of
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any given country, not on what it hopes to achieve. 2082 For instance, southeastern European
countries made laws to invest in the establishment of their renewable energy sectors that did not
fully comply with the regulations and renewable energy targets of the European Union. 2083 In
short, setting any governmental goal requires an active public sector that will enact laws and
regulations in support market competitiveness and communicate clearly with businesses. In this
context, Saudi Arabia suffers from an overly bureaucratic public sector and unclear laws on
many important matters. 2084
A complex bureaucratic administrative sector will harm the economy of the country. A
study assessed the negative impact of bureaucracy in Saudi Arabia on the economy, and it
showed that outdated procedures and techniques have all resulted in the misuse and
misallocation of public funds. 2085 This will make it more difficult to achieve Vision 2030. 2086 A
similar study of the budgeting system stated that relying on the current administrative system in
Saudi Arabia will cause problems in the budgeting system and contribute to the low quality of
public services and increased corruption. 2087 An active, non-centralized, and accountable public
sector that provides a competitive market environment is necessary for diversifying the Saudi
economy. 2088 In general, the current administrative sector in Saudi Arabia seems to have many
significant issues, such as the absence of an internal audit function or an inactive one. 2089
Problems with this function may justify the misallocation of public funds, which is problematic
to Saudi Arabia, especially after the significant decrease of the oil price in 2016.
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The non-active, outdated administrative sector will lead to corruption. In 2020 alone, the
Oversight and Anti-Corruption Authority reported to the public on many corruption cases
involving millions of misused funds. 2090 For instance, the authority investigated 48 parties on
one such matter, including 19 employees of the Ministry of Defense, three government
employees, 18 businessmen, and eight employees of contracting companies with the joint forces,
including three ex-pats. 2091 The authority found that 44 officials, businessmen, and employees of
different nationalities were involved in the crimes of forgery, squandering of public funds, and
exploiting the influence of the public office for illicit financial gain. The total amount obtained
from them reached 1,229,400,000 SAR. 2092 Another case that the authority reported to the public
occurred in the Ministry of the Interior. 2093 A retired major general from the Presidency of State
Security, a former advisor at the Ministry of Interior, a retired brigadier general from the
Ministry of the Interior, and two businessmen were involved in the case. 2094 The authority found
that a public procurement contract had been given to two businessmen using corrupt methods. 2095
The public contract amounted to 11,000,000 SAR, and the two businessmen had paid 1,600,000
SAR to receive this contract. 2096 In 2020 alone, these cases and many others have been solved,
and legal actions were taken. Clearly, administrative law must be updated to address the public
sector and prevent corruption in the future.
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Conclusion
This chapter discussed the issues that Saudi Arabia must address to shift from relying on fossil
fuels to non-oil sectors, mainly the renewable energy sector. The first part focused on the limited
role of the private sector in the Saudi economy. One of the main reasons for this limitation is the
present lack of a regulatory framework that promotes a competitive market, as the country has
historically relied on fossil fuels in its economy. The second part explored the impact of low oil
prices on the implementation of Vision 2030 and the challenges that the renewable energy sector
faces in becoming competitive with the fossil fuel sector, especially when the price of oil is low
and the generation of clean energy is relatively expensive. The last part of the chapter examined
the role of Saudi administrative law in providing a competitive market system and supporting
emerging sectors, particularly the renewable energy sector. This part also analyzed the
administrative issues that Saudi Arabia suffers from and the extent to which they affect the
development of the renewable energy sector.
The inspired Vision 2030 seems to address more serious problems than any that the
country has ever dealt with before. Following the oil crash in 2014, the country struggled to
cover its government spending, let alone finance the huge projects needed to realize Vision 2030.
The IMF stated that the financial reserve of Saudi Arabia will only be able to fill the budget
deficit for 15 more years. Hence, the country intends to make the necessary economic shift and
build a strong, sustainable economy. Nevertheless, numerous challenges must be addressed to
achieve Vision 2030. Most importantly, Saudi Arabia must provide a more competitive market
system, support emerging sectors with additional subsidies and laws, and solve the issue of
bureaucracy in the public sector.
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Chapter 7

Possible Solutions for Saudi Arabia

Introduction
As outlined in Chapter 5, Saudi Arabia faces challenges in shifting toward a sustainable
economy that does not rely on fossil fuels, particularly oil. After the oil crash in 2014, Saudi
Arabia became determined to promote its non-oil sectors, including its renewable energy sector.
As explained in Chapter 3, Saudi Arabia established Vision 2030 to increase its non-oil revenues
from 10% to 70% of its total government revenue by 2030. 2097 In particular, Vision 2030 seeks
to generate 58.7 GW of renewable energy by 2030 to reduce the proportion of oil used for
electricity. 2098 This will increase the renewable energy share to 30% of the Kingdom’s total
generation capacity. 2099
This chapter provides possible solutions that the government can adopt to lessen the
economy’s reliance on oil. The first solution is to provide a competitive environment for the
private sector to invest in the country The second solution is to implement comprehensive
renewable energy laws. Although government-established renewable energy projects will
increase the use of renewable energy in Saudi Arabia, they alone cannot develop this sector in
the long term. Instead, the government must provide a legal environment that will enable the
private sector to invest in the renewable energy sector. The third solution is to exploit new gas
discoveries to finance non-oil sectors. Fortunately, the Saudi Press Agency (SPA) reported that
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Saudi Arabia discovered four new oil and gas fields in 2020. 2100 By applying a Norwegian
model, Saudi Arabia can exploit its plentiful natural gas resources to create a sustainable
economy that does not rely on oil.
1. Role of the public sector in a competitive market system
To achieve the increased welfare outlined in Vision 2030, Saudi Arabia cannot unleash
the private sector without a strong public sector and clear policies that will protect society from
for-profit ideologies. In addition, its economic concerns must not be addressed at the expense of
environmental repairs. Fundamentally, because humans must exist on this planet, damaging and
disrupting it will threaten the existence of humans, let alone any economic growth.
The World Bank published a report measuring the ease of doing business. 2101 It created
an index measures how far others lag the top-performing country. 2102 The baseline for Saudi
Arabia was 62.5% in 2018, and it increased to 71.6% in 2020, ranking the country sixty-second
out of 190 countries worldwide. 2103 In addition, based on regulatory reforms enacted from 2018
to 2019, the World Bank ranked Saudi Arabia first in terms of economic improvements made to
the ease of doing business. 2104 The World Bank report specified that Saudi Arabia has bolstered
its ease of starting a business, protection of minority investors, and electricity availability, and it
has provided new online platforms and a “one-stop shop” for business services. 2105 According to
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the World Bank database, Saudi Arabia moved up five positions in the rankings from 2007 to
2017, 2106 representing the efforts made by the country to improve its economy.
1.1. World Economic Forum
The World Economic Forum (WEF) used a different measure to more efficiently evaluate
global competitiveness. 2107 In 2018, Saudi Arabia scored 67.5%, with the top performer scoring
100%, and ranked thirty-ninth out of 140 countries. 2108 In 2019, Saudi Arabia increased its score
to 70% and ranked thirty-sixth out of 141 countries. 2109 This shows that starting in 2018, the
country seems to have taken serious steps to improving competitiveness in its market. 2110
Nevertheless, the WEF stated that some domestic issues prevent Saudi Arabia from reaching a
higher ranking, such as inadequate insolvency regulations, the long time required to start a
business, and poor use of talent. 2111
Evidently, Saudi Arabia wants to support its competitive market and allow the private sector to
significantly contribute to its GDP. 2112 However, it is not concerned about the extent to which its
future economy will rely on the private sector. In other words, it is not clear how the state will,
like Norway, both play a major role in regulating the economy and provide welfare to its
citizens. 2113 This matter should be properly defined because of how important it is for Saudi
Arabia to shape effective laws and policies and inform investors of its legal environment.
Although there is no official stance on the intended function of the Saudi government in a
competitive market economy, the constitution of Saudi Arabia seemingly mandates that the
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government must be involved in the economy and take responsibility for the welfare of its
citizens. For instance, Articles 27–28 state that the country must ensure that its citizens have a
decent livelihood and facilitate employment. 2114 Articles 30–31 declare that education and health
care must be available to every citizen, presumably free of charge. 2115 Article 32 outlines the
following: “The State shall endeavor to preserve, protect, and improve the environment and
prevent its pollution.” 2116 Article 14 asserts that all natural resources belong to the country, and
the law can specify means for the exploitation, protection, and development of these resources in
the best interests of the state, its security, and its economy. 2117 Overall, these articles demonstrate
that the government must actively regulate the market in a way that benefits society as a whole.
Hence, the constitution cannot accept the neoliberal economic argument that the market is the
best mechanism to ensure welfare, which assumes that people’s demands will be met by the
market. 2118 Therefore, because of its constitution, the Saudi government will likely adopt a
regulated market system, such as that in Norway.
1.2. Issues of reducing the government’s role in the economy
In his book Agenda for a New Economy, David Korten argued that modern economies do
not lead to the welfare of societies but rather become a complicated mechanism over time that
benefits a minority of individuals. 2119 He stated that a large amount of money simply creates
“wealth” without producing anything of real value. 2120 Thus, the newly created money is
phantom wealth, which has catastrophic implications. 2121 Korten also claimed that high
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unemployment, housing foreclosures, large debts on citizens, and a shrinking middle class must
be urgently addressed. 2122 Therefore, following Korten’s work, the competitive market does not
provide welfare without a strong public sector. Korten claimed that any increase in the economy
must lead to the welfare of society as a whole. 2123 He asserted that the human brain is wired to
support caring and sharing, and he then demonstrated how a new economic model can offer a
reallocation of resources that will bolster community, increase equity, be ecologically sound, and
spur human health and happiness. 2124
Likewise, in his new book Consequences of Capitalism: Manufacturing Discontent and
Resistance, Noam Chomsky stated that unregulated market systems have placed profits over
welfare in modern economies. 2125 Chomsky said that the COVID-19 crisis has shown, without
any doubt, that the state must play a major role in the economy, such as in the health sector. 2126
The private sector only pursues profits, and the idea that the private profits of many individuals
will lead to the public benefit as a whole, following the logic of Adam Smith, is inaccurate. 2127
Chomsky observed that the world has known since the Spanish flu crisis that diseases will
inevitably spread into societies and therefore that health sectors and hospitals must contain a
minimum amount of preparation to face the future challenges. 2128 Health professionals and
research scientists previously discussed the likelihood of a new and dangerous pandemic,
especially after outbreaks of HIV/AIDS, SARS, MERS, and EBOLA. 2129 Nevertheless, health

Id.
Id.
2124
Id.
2125
Noam Chomesky, Consequences of Capitalism: Manufacturing Discontent and Resistance (Haymarket Books,
2021).
2126
Id.
2127
Id.
2128
Id.
2129
Id.
2122
2123

278

sectors and hospitals were not prepared for the pandemic because these preparations were
viewed as additional costs and unprofitable. In other words, Chomsky clearly argued that
neoliberal economies that rely totally on the private sector put profits over people. 2130
In fact, Klaus Schwab, chairman of the World Economic Forum, argued in 2020 that the
unregulated market system has proven to be inefficient. 2131 In his book The Great Reset, Schwab
strongly claimed that an unregulated market system is a failed economic system and cannot
provide prosperity to societies. 2132 He asserted that a democratic government must actively
regulate the market system because the private sector will only seek profits. 2133 Schwab stated
that countries must place a sense of duty and generational solidarity before individual rights and
also highly value measures and rules that benefit the community as a whole. 2134 Following
Schwab, COVID-19 has provided a vital lesson, which is that the market system on its own
cannot handle a health crisis. Therefore, an active government is necessary. 2135 Similar to
Chomsky, Schwab pointed out the success of countries with active positions in their economies,
such as South Korea and Singapore, in managing the COVID-19 crisis efficiently. 2136
Ultimately, it seems difficult to imagine how an exogenous shock of such magnitude could be
addressed with purely market-based solutions. 2137 Schwab noted that rather than simply fixing
market failures when they arise, countries should heed the advice of economist Mariana
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Mazzucato and “move towards actively shaping and creating markets that deliver sustainable and
inclusive growth.” 2138
1.3. Need for a regulated market system in Saudi Arabia
Overall, the last century has shown that while an unregulated market system will develop
an economy, it will not increase welfare. Since Saudi Arabia must support welfare, such a system
might not benefit it. The unregulated market system can be economically efficient, as many fully
market-system economies, such as that of the U.S., increase their respective GDPs every year.
However, Saudi Arabia cannot leave social welfare hostage to the market.
It is a mistake to believe that a country can be independent without a strong private
sector. Many countries in which the state once controlled almost the entire economy, such as
Norway, have been dealing with this problem since the 80s. In particular, the oil crisis forced the
Norwegian government to provide a competitive market capable of supporting the expected
welfare of its citizens. Before the 80s, Norway’s financial system suffered due to the
government’s reluctance to provide an easy and competitive market. Norway used to have strict
banking regulations, cumbersome administrative requirements for foreigners, and stringent
exchange controls. These difficulties occurred because the government formerly used oil and
hydropower projects to satisfy the needs and welfare of its society.
1.4. Need for clear intellectual property laws
The world has recognized the importance of the free movement of goods and services between
countries as evidenced by many international treaties. For instance, the World Trade
Organization (WTO) has clearly stated that under its agreements, countries cannot generally
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discriminate against their trading partners. 2139 Moreover, the Treaty on the Functioning of the
European Union (TFEU) states that the concept of the free movement of goods and services shall
be adopted by the member states of the European Union (EU). 2140 However, free markets do not
always increase innovation. 2141 Thus, intellectual property is an exception to the free market idea
as it aims to increase innovation. 2142 More specifically, patent law awards innovators the
exclusive right to sell their inventions in the market. 2143
However, overusing patents can be problematic to the market. For example, using patents
in a widespread manner increases monopolies and leads to a noncompetitive market. As a result
of the low competition in the market, consumers are restricted in their choices, and products are
overpriced. This type of market system undermines the Saudi 2030 vision that aims to create a
competitive market system. Therefore, Saudi Arabia must update its intellectual property laws in
order to attract foreign investors to invest in the country. 2144 Without proper protection of
intellectual property, such as patent and trade secret rights, many international investors will
hesitate to invest in Saudi Arabia from fear of losing their trade secrets. 2145 Therefore, Saudi
Arabia must enact clear intellectual property laws that also consider the consequences to the
market when these rights are easily given to investors.
1.5. Lessons from the role of the government in the economy in Norway

Look at the WTO official site: https://www.wto.org/english/thewto_e/whatis_e/tif_e/fact2_e.htm
The treaty on functioning of the European Union Article (34,56)
2141
John Duffy, Rethinking the Prospect Theory of Patents, 71 The University of Chicago Law Review 439-510
(2004).
2142
Paul Torremans, Holyoak and Tor¬remans Intellectual Property Law, (8th ed., 2016, OUP).
2143
Id.
2144
Wahj Wazzan, Updating the Law of Trade Secrets in Saudi Arabia, 5 INDON. J. INT'l & COMP. L. 43 (2018).
2145
Id.
2139
2140

281

However, after the 80s, Norway realized that this government-leading economic
approach was neither sustainable nor efficient. 2146 This led the government to adopt a democratic
welfare-capitalist system, a so-called “a regulated market system.” 2147 This system specifies that
the state is the primary entity responsible for its citizens’ welfare and represents the will of its
citizens. 2148 Thus, the government must create a proper environment for the private sector to
invest in, as this sector can only support the prosperity of society if the government regulates the
market. In essence, the government guides the private sector to benefit society as a whole while
providing an incentive environment for this sector. The Norwegian economic model was
approved and accepted by all political parties, which stopped the country from becoming a
member of the European Union (EU). 2149
There are many examples of this Norwegian model successfully regulating the market
and providing social services to its citizens. For instance, the government owns all natural
resources, and no private sector shall claim ownership of these resources, as this would harm the
public interest. 2150 Specifically, the Norwegian government declared itself the owner of “the
ocean floor and the underground of the underwater area off the coast of the Kingdom of
Norway,” with these areas under Norwegian sovereignty “as regards the exploitation and
research of natural deposits.” 2151 This active approach to the ownership of natural resources is
similar to that of Saudi Arabia. Moreover, the country enacted the National Insurance Act
(1997), which aims to achieve the most welfare possible for its citizens. 2152 The law provides
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comprehensive universal services to citizens. 2153 Summarily, Norway has passed laws to address
almost all aspects of the economy to ensure that the profits of the private sector cannot harm
society as a whole.
Saudi Arabia can adapt the Norwegian model to its own economy. This model is useful
because Saudi Arabia will not be able to provide citizens with privileges such as subsided
electricity and cheap oil in the future. While applying the Norwegian model, Saudi Arabia can
continue to pursue Vision 2030 and strongly regulate the market system to protect the interests of
the general public. Notably, Norway continues to successfully increase the welfare of its citizens,
apply heavy regulations to the market, and attract foreign investors to its private sector. This
model may be applied by Saudi Arabia in the future to lessen its reliance on oil and achieve a
sustainable economy.

2. Comprehensive Renewable Energy Law
Saudi Arabia promotes the use of renewable energy with huge solar and wind projects
rather than by enacting laws that would encourage the private sector to complete such projects.
Essentially, the country sets public-sector goals for generating renewable energy without creating
a proper environment for the private sector to increase its own renewable energy use. 2154 This
dynamic can be seen in Vision 2030. Following its goals, Saudi Arabia gave the Saudi Ministry
of Energy, Industry, and Mineral Resources (MEIM) the power to strongly shift from fossil fuels
to renewable energy. 2155 Recent solar and wind projects include the Sakaka (300 MW), Dumat
Al Jandal (400 MW), Qurrayat (200 MW), Alfaisalia (600 MW), Saad (300 MW), Wadi
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Adwawser (70 MW), Yanbu (850 MW), Madinah (50 MW), Rabigh (300 MW), Alras (300
MW), Qurrayat (40 MW), Rafha (45 MW), Jeddah (45 MW), and Mahad Dahab (20 MW)
projects. 2156
Nevertheless, the country faces many difficulties in attracting the private sector to invest
in the renewable energy sector. The country is still in the process of establishing a legal
framework that can support its power supply, ranging from renewable sources to grid
connections. 2157 2158 The public entities responsible for achieving the goals of Vision 2030 are
nascent and must partner with other entities. 2159 In addition, the public sector also has a limited
role in the research and development of the renewable energy sector. 2160 Regardless, the most
important challenge that the country faces is the current subsidy scheme for its conventional
power sources. 2161 These subsidies are considered to be high and thus prevent the private sector
from developing renewable energy sources. 2162 For example, the electricity tariff system makes
power in the Kingdom among the cheapest in the world, and it would be difficult for the private
sector to compete. 2163 The largest source of electrical power is the Saudi Electricity Company
(SEC), although the Saline Water Conversion Corporation (SWCC) and Saudi Aramco also own
and develop their own conventional power stations. 2164
2.1. Role of law in developing the renewable energy market
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Other countries have used the rule of law to increase their renewable energy
development. For instance, the U.S. enacted the Energy Security Act in 1980 to become less
dependent on oil and provide financial initiatives for the development of alternative
resources. 2165 The U.S. Congress recognized that renewable energy will struggle to compete with
fossil fuels due to the subsidies received by the sector. Therefore, laws were required to address
the issue. 2166 The Renewable Energy and Energy Efficiency Technology Competitiveness Act of
1989 is another example of this approach. 2167 The Energy Policy Act (EPAct) of 1992 requires
the Secretary of Energy to use competitive bidding processes for proposals for commercial-use
clean energy projects. 2168 In 2009, the U.S. passed the American Recovery and Reinvestment
Act, which gives clean energy tax credits in the EPAct. 2169
As a result of its renewable energy laws, the use of clean energy has significantly
increased in the U.S. 2170 The U.S. witnessed a 92% increase in clean energy use from 2009 to
2010. 2171 In 2010, the country added 900 MW of PV capacity to the grid. 2172 In 2011, clean
energy generation increased by 1,855 MW, a 109% increase from 2010. 2173 In 2012, the U.S.
further increased its clean energy generation by 3,313 MW, almost doubling its 2011
capacity. 2174 In 2013, the use of solar panels rapidly increased, adding more than 10,000 MW to
the national grid. 2175
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Many reports have outlined that such development occurs in the renewable energy sector
when a government provides a competitive legal market for the private sector that encourages
investment. 2176 The use of law to direct the market in certain directions may benefit newly
emerging sectors, which can make the renewable energy sector more competitive and
efficient. 2177 Not only is solar energy constantly increasing in production and becoming more
efficient, but its prices have also decreased in the U.S. from around $7.60/W to $3.01/W,
including a large price drop to $1.09/W that occurred in 2012. 2178
2.2. European Union laws in the renewable energy sector
Likewise, the EU has passed many laws that have developed the renewable energy
sectors of its member states. Notably, Article 191 of the Treaty on the Functioning of the
European Union (TFEU) established the “precautionary principle” and the notion that “the
polluter should pay.” 2179 The treaty aims to limit the global average temperature increase to a
maximum of two degrees. 2180 In 2019, the EU comprehensively updated its energy policy
framework to shift from fossil fuels to renewable energy and deliver on its Paris Agreement
commitments regarding the reduction of greenhouse gas (GHG) emissions. 2181 The agreement
aims to achieve carbon neutrality by 2050. 2182 This framework was included in the Clean Energy
for All Europeans package. 2183 This agreement consists of eight legislative acts, and one such act
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is governance regulation, which contains a robust governance system for the Energy Union. 2184
Under this system, EU countries must adopt 10-year National Energy and Climate Plans
(NECPs) from 2021 to 2030. 2185 The NECPs outline methods for achieving their respective
targets, including those that extend as far as 2050. 2186
Moreover, the EU enacted the revised Renewable Energy Directive (2018/2001/EU) as a
part of the Clean Energy for All Europeans package. 2187 The directive pursues the goals of both
the package and the Paris Agreement. 2188 Following the directive, the EU intends to generate a
minimum of 32% of its energy from renewable energy and have 14% of all transportation fuels
be renewable by 2030. The directive also strengthened the criteria for ensuring bioenergy
sustainability. 2189 This directive strongly improved the use of solar energy, which increased from
11.3 GW in 2008 to over 116 GW in 2018. 2190 Since 2018, there have been noticeable
developments in solar energy among EU member states. 2191 Notably, the use of solar energy
increased by 50% from 2017 to 2018. 2192 The increase was due to stronger-than-expected
markets in Germany (3.1 GW), the Netherlands (1.5 GW), France (>1.3 GW), and Hungary
(>0.5 GW). 2193
Despite its ambitious goals, the EU allows countries to cut down trees and burn them for
energy in a way that fully qualifies as low-carbon, renewable energy, even though it obviously
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pollutes the atmosphere. 2194 Eight-hundred scientists wrote to an adviser of the EU and
emphasized that this allowance would accelerate climate change and prevent the goals of the
EU’s own directive from being realized. 2195 Unfortunately, the renewable energy directive that
enables EU member states to harvest and burn wood for energy generation was still finalized. 2196
The EU may have justified this rule because of the large quantity of wood located in Europe. 2197
Regardless, burning wood for clean energy both pollutes the environment and threatens the
world’s forests. 2198 For decades, wood makers have generated electricity and heat from wood
process wastes, which still supply the bulk of Europe’s forest-based bioenergy. 2199 Since 2008,
the EU has only harvested more wood for energy. 2200 Reportedly, 90% of these wood pellets
come from the main stems of trees, mostly of pulpwood quality. 2201
From a GHG perspective, wood is an inefficient carbon-based fuel because of how it is
harvested and used. 2202 Cutting trees releases CO2 and harms the soil. 2203 Moreover, it also
decreases the planet’s ability to store released CO2 and keep it from entering the atmosphere. 2204
Many studies have noted that harvested wood releases more CO2 than many other energy
sources, including 1.5 times the CO2 of coal and 3 times the CO2 of natural gas, because of
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wood’s carbon bonds and water content. 2205 Although regrowing forests would decrease the
amount of CO2, this would also absorb less carbon than if the forests were left unharvested. 2206
This means that the world needs more time for forest regrowth to achieve substantial GHG
reductions. 2207
2.3. Stricter Norwegian renewable energy laws
Norway has taken a stricter approach than the EU to support its renewable energy sector
while protecting the environment. In doing so, Norway has applied the EU’s own 2018 directive
to its unique economy. 2208 Hence, Norway can support the use of renewable energy according to
this directive and also refuse to burn wood as a clean energy source. This demonstrates the
usefulness of Norway’s position outside the EU as well as its government’s active role in
regulating the renewable energy market.
Another example of the government’s active role can be seen in the Norwegian power
grid, which is a monopoly regulated by the state. 2209 The Norwegian Water Resources and
Energy Directorate (NVE) regulates the system and grants licenses for the transmission and
production of renewable energy. 2210 The NVE addresses the concerns of industry developers,
especially data center developers, and it is responsible for providing licenses for the construction
of operating electrical assets with voltage levels of 22 kV or less. 2211 In essence, the electricity
generation sector is overregulated by the Norwegian government, which might put more
restrictions on the development of the renewable energy sector than the EU’s 2018 directive.
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2.4. Swedish-Norwegian market for electricity certificates
Moreover, Norway created a Swedish-Norwegian market for electricity certificates in
2012, with the goal of increasing the use of renewable energy sources and providing incentives
for investing in new renewable energy power production facilities. 2212 This market has its origins
in a 2003 treaty between Norway and Sweden. 2213 As a result of this treaty, Norway passed
Directive 2009/28/EC to create its electricity certificates market. 2214 The Norwegian directive
provides suppliers of preapproved new renewable electricity with one certificate per MWh
produced. 2215 This certificate can be sold to electricity suppliers, as the government forces these
suppliers to purchase clean energy certificates based on the proportion of electricity that they sell
or use. 2216 Notably, the Norwegian government aimed to create a clean energy system in which
the private sector would contribute 26.4 TWh of new renewable electricity to the grid by
2020. 2217 Swedish and Norwegian households have split the bill fifty-fifty, although it was not
outlined which side of the border the power installations needed to be built on. 2218
Saudi Arabia can apply a similar arrangement with the cooperation of other Gulf region
countries. Crucially, an electricity certificate market may motivate the private sector to share the
burden of achieving Vision 2030’s energy goals. However, many studies have pointed out that
although these markets can help increase the use of clean energy, they do not stimulate the
technological development of clean energy. 2219 This has led countries such as the U.K. to
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abandon their own clean energy certificate markets. 2220 Instead, the U.K. has chosen a more
targeted arrangement that provides politicians with more responsibility and favors technologies
with advantages beyond their outputs in MWh. 2221 The U.K.’s arrangement does not rely on
supply and demand to determine prices. Rather, the prices account for considerations such as
creating jobs and promoting one of the world’s fastest-growing energy sectors. 2222 Despite this
criticism of the clean energy certificate market, it should be noted that Saudi Arabia’s Vision
2030 only intends to reach a certain level of renewable energy production. Vision 2030 does not
include a long-term development plan for renewable energy technology. Thus, the clean energy
certificate market might be more appropriate for Saudi Arabia than the U.K.
2.5. Norwegian National Passive House Standard
Another example of successful energy efficiency development can be seen in the
Norwegian National Passive House Standard (NS 3700) of 2012. 2223 Before this standard was
established, the Norwegian government debated the benefits of passive houses in reducing the
energy required for each Norwegian household. 2224 The evidence shows that a passive house can
significantly reduce the amount of carbon released from electricity generation, 2225 and this idea
has recently spread in Norway. 2226 A passive house has a maximum total net energy demand of
100 kWh/m²a, including all electricity consumed in the dwelling. 2227 A passive house must also,
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according to the Norwegian standard, have a space heating demand close to 30 kWh/m²a. 2228 In
contrast, the average Norwegian household consumes a total of 214 kWh/m²a end energy. 2229
The national building code (1997) required a space heating demand of about 60–90 kWh/m²a,
and it encouraged the emergence of passive houses in the Norwegian housing sector in 2007. 2230
The years between 2004 and 2008 were called the “low energy” period because most housing
projects were identified as “low energy.” 2231 Clearly, energy use is fundamental to green
building. 2232 Still, it is unclear whether passive houses are beneficial if they do not use renewable
energy sources in their building designs. 2233
2.6. Possible solutions for developing the renewable energy sector in Saudi Arabia
While other entities can provide helpful renewable energy strategies for Saudi Arabia, it
is crucial to acknowledge how the country’s current financial practices may influence its
adoption and development of renewable energy. In particular, even if Saudi Arabia reduces its
generation demand for fossil fuels, this will not significantly develop its renewable energy
sector. 2234 However, financial incentives can very effectively overcome market barriers for the
renewable energy sector. 2235 Many reports have shown that financial incentives will benefit the
renewable energy sector more than limiting the use of fossil fuels in electricity generation. 2236
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These financial incentives are crucial for development due to the multibillion-dollar subsidies for
the fossil fuel industry. 2237
Renewable energy projects face many financial challenges, including those stemming
from high up-front capital costs and perceived risk. 2238 Although renewable energy is cheaper
than fossil fuels in terms of its operating costs, leading to minimal lifetime energy costs for
consumers, it is difficult to compensate for large fossil fuel subsidies and the unacknowledged
external costs of fossil generation. 2239 Hence, policymakers can struggle to manage the up-front
capital costs and risk allocations while also considering the reduced operating costs and
environmental advantages offered by renewable energy sources. 2240
Saudi Arabia can adapt targeted financial policies to overcome such financial challenges.
For instance, Saudi Arabia can directly invest in the renewable energy sector, aiming to decrease
the up-front costs of projects. 2241 Moreover, it can subsidize the renewable energy sector to help
it gain traction and develop thriving businesses capable of competing for a significant market
share. 2242 In addition, Saudi Arabia can adopt a public-private ventures approach. 2243 Joint
ventures can provide renewable energy developers with more access to funding for their clean
energy projects as well as more governmental support to offset capital project risk, which makes
these investments more attractive for the private sector. 2244 Furthermore, Saudi Arabia can
encourage the use of public risk insurance. 2245 This insurance can induce investments in projects
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by commercial lenders by decreasing their risk. 2246 Further, this insurance can also reduce
operating expenses for clean energy projects and raise their long-term financial viability. 2247
2.7. Feed-in tariff regime
In particular, Saudi Arabia can take advantage of two famous regimes that many
countries have adopted to build their renewable energy sectors. The first regime is the feed-in
tariff (FIT), which allows a government to force electricity utility companies to buy clean energy
from suppliers at a price determined by a long-term contract. 2248 As a result, producers receive
payments from entities in the energy market, such as utilities, rather than from the
government. 2249
The FIT regime has three main financial benefits. 2250 The first is that the regime provides
payment for all clean electricity produced, even if it is used by the producer itself. 2251 The second
is that the regime gives bonus payments to producers who export their clean energy to the
grid. 2252 The third is that the regime also reduces the producer’s standard electricity bill. 2253 If
any clean energy producer exports energy to the utility while simultaneously receiving energy
from the same utility, the utility may choose to just pay a check or bill for the possible energy
difference. 2254
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The FIT regime has successfully developed renewable energy sectors and technologies
around the world. 2255 More than 20 countries in the EU have adopted the FIT regime. 2256 For
instance, France set a FIT price of €0.082/kWh for wind electricity, Portugal agreed on
€0.0591/kWh for hydropower, and Ireland offered €0.056/kWh for wind energy. 2257 In 2013,
there were 98 FIT jurisdictions in the U.S. 2258 The U.K. adopted the FIT regime in 2010, which
added 1.06 GWp of PV capacity in two years. 2259 Germany enacted the Renewable Energy Act,
which allows the government to place a €0.1288/kWh rate on small PV systems. 2260 Likewise,
Spain adopted regulatory frameworks based on favorable FIT rates. 2261 The FIT regime has
boosted PV installation in Spain, and the annual installation rate reached 2700 MWp in 2008,
making the country the world leader in annual installation, with a total installed capacity of over
3.5 GWp. 2262 Furthermore, the FIT helped to add up to 100 kWp to the grid, which was 575% of
the average electricity tariff for the first 25 years of operation. 2263 Similarly, Japan implemented
the FIT regime as well as a subsidy on the installation cost of renewable technologies. 2264
Saudi Arabia can use the FIT regime to reduce its high consumption of electricity from
fossil fuels, prioritize clean energy, and improve its use of its unique natural resources, which is
of particular importance because it consumes more electricity than the global average. 2265
Namely, it consumes four times more electricity than the U.S. and eight times more than

Shaker Haji, Amal Durazi and Yasser Al-Alawi, Feed-in tariff structure development for photovoltaic electricity
and the associated benefits for the Kingdom of Bahrain, 37 International Journal of Sustainable Energy 479-497
(2017).
2256
Chang, Hu and Han, supra.
2257
Id.
2258
Shaker, supra.
2259
Id.
2260
Id.
2261
Id.
2262
Id.
2263
Id.
2264
Id.
2265
Salam and Khan, supra.
2255

295

Japan. 2266 Saudi Arabia has the greatest potential for renewable energy in the Middle East and
North Africa (MENA) region, 2267 as the country lies in the middle of the “sunbelt.” 2268 Globally,
Saudi Arabia has the sixth-highest potential for solar energy production. 2269 The country
averages 8.9 h/day of sunshine and 5,600 Wh/m2 of horizontal solar radiation. 2270 The solar
irradiation of Saudi Arabia is 250 W/m2, whereas the average irradiation of high-potential solar
areas is 100–200 W/m2. 2271
Essentially, if Saudi Arabia can leverage its geographical advantage and apply a
regulatory FIT regime, this may motivate the private sector to invest in renewable energy, which
would benefit the renewable energy sector in the long term. This is vital because government
projects can only benefit the sector in the short term. 2272 For instance, King Abdullah City for
Atomic and Renewable Energy (KACARE) failed to achieve its goal of generating 41 GW by
2012. 2273 Many reports noticed the missing regulations for cooperation between these entities,
which led to this failure. 2274 Other reports expressed that while different entities agreed on their
goals, the means to achieve these goals were debated. 2275
2.8. Renewable Portfolio Standard
The second regime that Saudi Arabia should consider is the Renewable Portfolio
Standard (RPS). 2276 The RPS requires renewable energy producers to generate a minimum
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amount of clean energy sold or capacity installed and for utilities to ensure that the target is
met. 2277 Many countries have adopted this standard, including the U.S., Japan, the U.K., and
Australia. 2278 For each unit of power that a renewable energy producer generates, they are issued
a certificate or credit. 2279 These can then be sold either in conjunction with the underlying power
or separately to energy supply companies. 2280 Many U.S. states have actively adapted the RPS to
increase their renewable energy generation and encourage economic development. 2281
Renewable energy policies helped drive the nation’s $64 billion market for wind, solar, and other
renewable energy sources. 2282 The states differ in their RPS targets. Some states use the
percentage of retail electric sales, whereas those such as Iowa measure RPS according to specific
amounts of renewable energy capacity. 2283 Most states’ RPS targets are between 10% and
45%. 2284 Evidently, this standard will bolster renewable energy sector development in the long
term, as utilities must reach minimum clean energy production standards to compete in these
regulated state markets.
The RPS has many proven benefits to renewable energy sector development. 2285 Namely,
it has been a policy driver for renewable-energy growth in the U.S. 2286 The U.S. reportedly
generates 58% of all non-hydroelectric renewable-energy capacity as a result of its RPS
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requirements. 2287 The existing RPS policies in the U.S. are expected to increase its use of
renewable energy to at least 8% of its total domestic generation supply, which is equivalent to
roughly 106 GW of renewable generation capacity. 2288
Additionally, the RPS also has societal benefits and impacts, 2289 some of which might not
be assessed effectively due to the risk-benefit analyses that the states use. These analyses cannot
quantitatively measure benefits such as air quality. 2290 For instance, a risk-benefit analysis may
not account for environmental pollution as a cost of the fossil fuel industry, which could affect a
comparison between this industry and the renewable energy sector. The Environmental
Protection Agency (EPA) claimed that limiting climate change by using renewable energy offers
many benefits to the U.S., and there is growing recognition of the desirability of near-term
actions to limit emissions. 2291
The RPS requirements have reduced GHG emissions by an estimated 59 million MT of
CO2 equivalent. 2292 Specifically, they have prevented the burning of fossil fuels to generate
electricity. 2293 RPS programs have also displaced non-combustion fuel-cycle emissions from the
fossil energy supply. 2294 According to the U.S. Interagency Working Group (IWG’s) centralvalue social cost of carbon (SCC), the RPS helped the world avoid future damages estimated at
$2.2–6.3 billion in 2013.2295 Critically, many epidemiological studies have reported that the air
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pollution caused by climate change has a direct relation with increased mortality. 2296 Lim et al.
estimated that each year, there are more than three million premature deaths globally from
outdoor particulate air pollution.2297 Therefore, any measures that reduce this pollution should be
fully supported. The EPA estimated that the Clean Power Plan (CPP) would provide
approximately $34 billion in monetized health benefits in 2030, mostly centered on reduced
premature mortality. 2298 These benefits, which can result from RPS programs, must be
considered in any risk-benefit analysis.
2.9. Prosumer system
In addition to these two global regimes, Saudi Arabia can adapt measures that have
successfully developed the renewable energy sector in Norway. For instance, the Norwegian
Energy Act established the concept of the “prosumer.” 2299 A prosumer is a person who sells their
surplus electricity. 2300 A prosumer is also an end user, and both prosumers and consumers are
connected to the grid. 2301 Regulations on network tariffs occur at “the point in the electric
transport network where electricity is fed in or fed out, or where there is electricity exchange
between grid companies.” 2302 Thus, a prosumer benefits from consuming their electricity when
electricity prices are high. 2303 Many consumers are expected to become prosumers due to the
ongoing development of renewable energy technology. In other words, increased electricity
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prices and decreased renewable energy technology prices motivate many households and
businesses to become prosumers. Even businesses can benefit from becoming prosumers, as
prosumers do not have to pay value-added tax (VAT) for the surplus electricity that they sell. 2304
This dynamic further develops the renewable energy sector, as the demand for its energy
increases.
2.10. Other supportive policies for the renewable energy sector
Saudi Arabia can also indirectly support the renewable energy industry by targeting those
sectors that rely on renewable energy. For instance, Saudi Arabia can adopt laws that support and
give financial incentives to electric vehicles (EVs). Norway backs many policies to motivate
Norwegian citizens to use EVs. 2305 Citizens with EVs are exempted from the tax on CO2 and
gain a discount of 25% VAT; the free use of ferries, car parks, and public charging stations; and
free movement on streets otherwise dedicated to buses and trams. 2306 Many reports have stated
that Norwegian policies that promote EVs will reduce CO2 by 40% by 2030. 2307 Moreover, as a
result of Norwegian policies, many citizens will shift toward EVs for financial reasons. 2308 A
study conducted in Norway reported that 41% of EV owners bought their vehicles for financial
reasons. 2309 Internal combustion engine cars are relatively expensive in Norway, costing double
the price in EU countries due to import taxes. 2310 The Norwegian government has also
established many public charging stations, which addresses the issue of charging EVs in the
country. 2311 In 2015, more than 50,000 EVs were registered, meaning that EVs constituted
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33.1% of all cars in the country. 2312 In 2016, the number increased to 100,000 EVs. 2313 Thus, the
government’s support for EVs has increased clean energy and reduced GHG emissions.

3. Low oil prices and new gas discoveries
Oil revenues are beneficial for all oil-producing countries. 2314 Given that most oil-producing
countries rely on oil in their GDPs, oil prices significantly determine their oil revenues. 2315
Consequently, increased oil prices improve the welfare of oil-producing countries, whereas
decreased prices harshly impacts these countries. 2316 Notably, high oil prices may boost
investment and other economic activities, which may accelerate economic growth in these
countries. 2317 Moreover, oil prices and employment are directly linked. 2318 Hence, these
countries depend on oil revenues for their government funds, employment, and cash flow.
Crucially, when oil prices decrease, this also decreases consumer purchasing power, which
negatively affects non-oil sectors.
3.1. Oil crash (2014)
Saudi Arabia relies on exporting petroleum products to support its economy. 2319
Evidently, oil prices will continually decrease year by year due to uncontrollable, international
factors. 2320 One recent study on Saudi Arabia used data gathered from the Saudi Arabian
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Monetary Authority (SAMA), and it concluded that the Saudi government has enhanced its
short-term public spending while oil prices have decreased annually. 2321 Nevertheless, the study
asserted that long-term public spending, which covers important social services such as
education and health care, will be negatively affected if oil prices continue to decrease. 2322
3.2. International Monetary Fund report on the Gulf region’s reserves
The IMF stated that the financial reserves of Gulf region countries will disappear due in
part to a decreased demand for fossil fuels and an increase in gas extraction, which countries
prefer to fossil fuels because it is less disruptive to the environment. 2323 In addition, the IMF
proposed that the development of renewable energy resources would decrease the demand for
fossil fuels in energy generation and thus decrease the price of green energy. 2324 Moreover, the
IMF noted that the increased availability of oil threatens the long-term future of oil revenues. 2325
Technological innovations in the oil industry have reshaped the market landscape. As a result,
the U.S. is now the second-cheapest source of oil in the world, and its output has doubled,
making it the largest oil producer and, soon to be, a net oil exporter. 2326 According to the U.S.
Energy Information Administration (EIA), oil technology is expected to rapidly develop in the
next decade. 2327 This would make current non-oil-producing countries, such as China, follow suit
and increase their shale oil extraction. 2328 Increased oil in the market would increase the future
potential global oil supply, which would decrease prices even further.
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Consequently, many oil-producing countries are determined to prioritize non-oil sources
over fossil fuels. Declining oil prices represent an unprecedented challenge to the business
models of oil-exporting countries as well as a powerful threat to their political, economic, and
social stability. 2329 Nowadays, Saudi Arabia is facing an economic downturn due to declining oil
prices, with minor increases as well. 2330 Significantly, these oil prices may prevent the
government from financing the ambitious projects necessary to achieve its Vision 2030 goals.
Further, any fluctuation in oil demand and price in the world market could disturb business
activities, government revenues, and income levels in Saudi Arabia. 2331 Because oil has started to
lose its unique scarcity premiums, producers now question the policies that intend to keep oil
underground in the hopes of it commanding higher prices in the future. 2332
3.3. Discovery of Gas in Saudi Arabia
Fortunately, Saudi Arabia can start to exploit gas to finance its Vision 2030. Natural gas
is viewed as a necessary source of energy that countries tend to use in the transformation and
decarbonization of their energy sectors. 2333 So far, natural gas has been marginalized in
comparison to oil in Saudi Arabia, since oil has remained more attractive to export. 2334 The
exploitation of gas can benefit export and revenue flows while diversifying the Saudi
economy. 2335 In summary, rather than using it as an alternative to oil, Saudi Arabia can exploit
gas to temporarily support its public spending and finance its Vision 2030 projects.
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Natural gas is a very significant energy source. 2336 Starting in the 90s, the production of
gas has increased annually by 2%, compared with oil at 1.3% and coal at a negligible 0.15%. 2337
The most important feature of natural gas is that it is environmentally friendly relative to coal
and oil. 2338 In addition, gas is more efficient than oil and coal in terms of its thermal release. 2339
It can also be transformed into sulfur-free liquids. 2340 Non-associated gas, once discovered, is
often cheaper to extract than oil, but its transport is more expensive. 2341 Because the world has
more gas reserves than oil, this source is more sustainable in the long term. 2342
Saudi Arabia has 219 trillion cubic feet of gas reserves, and it is ranked fourth among gas
countries after Russia, Iran, and Qatar in reserve size. 2343 Most importantly, Saudi Arabia
discovered four new oil and gas fields in 2020. 2344 Gas started flowing from the Hadabat AlHajara field at a rate of 16 million standard cubic feet per day. 2345 Another site, the nearby Abraq
at-Tulul field, has started producing 3,000 barrels per day of crude, 49 barrels of condensates,
and 1.1 million cubic feet of gas. 2346 These examples demonstrate that the country has the
potential to exploit such resources to support its public spending and investments.
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Overall, a shift to gas is needed for Gulf region countries to address the multitemporal
challenges of an energy market in rapid transformation. 2347 In Saudi Arabia, this source can be
used to achieve its Vision 2030 goals. However, gas alone will not result in a sustainable energy
transition, and the country must adopt key measures to avoid a new fossil fuels exports/revenues
trap. 2348 Three recommended measures are the phase-out of electricity subsidies, reform of
natural gas prices, and increased penetration of renewables. 2349 Decreasing electricity subsidies
will increase the use of renewable energy in Saudi Arabia. 2350 Renewable energy development
decreases fossil fuel consumption, which leads to an increase in the demand for renewable
energy. 2351
3.4. Lessons from Norway on investing natural resources
Furthermore, Saudi Arabia can apply the Norwegian doctrine to exploit its natural gas
resources and create a sustainable economy. Norway created its sovereign wealth fund (SWF) in
1990, which is known as the Government Pension Fund Global (GPFG). 2352 The GPFG is the
largest SWF in Europe and the second largest in the world. 2353 The GPFG aims to use oil
revenues without affecting the general income flow to the government, thereby buffering the
impact of volatile oil revenues on government spending. 2354 Moreover, it intends to create
financial savings that benefit the current generation and also future generations. 2355
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The GPFG resulted from Norway’s dangerous overreliance on oil in the 70s. 2356 Thus,
the government began depositing 90% of the total oil revenue into the fund to reinvest it, the first
payment occurring in 1996. 2357 The fund invests the royalties from natural resource
developments to earn a return above the national rate of growth. 2358 Article 6 of the act affirms
that the GPFG is prohibited from investing in Norway because of concerns regarding the
perverse impacts that this could have on the domestic economy. 2359 Ultimately, Saudi Arabia can
use the successful and sustainable Norwegian economic model to exploit its current gas
discovery, which would prevent Saudi Arabia from making the old mistake of relying only on oil
and not implementing sustainable economic reforms.

Conclusion
This chapter discussed solutions that the Saudi government can adopt to effectively
lessen its economic reliance on oil. The first part focused on the importance of a competitive
environment for the private sector to invest in, and it addressed possible conflicts between the
market system and citizens’ welfare and the extent to which the government should be active in
the economy. The second part discussed the need for Saudi Arabia to enact comprehensive
renewable energy laws that will develop its renewable energy sector. Moreover, this part also
emphasized how renewable energy laws can develop this newly emerging sector in the long
term. The third part examined the benefits of exploiting new gas discoveries to finance non-oil
sectors, and it detailed the methods by which Saudi Arabia can more efficiently exploit its new
gas discoveries, decrease its dependency on oil, and promote sustainable economic reforms.
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Following the research, it seems as though Saudi Arabia can apply efficient projects from
other countries to improve its own economy and energy use. In particular, Saudi Arabia can
adapt the successful Norwegian model to regulate its market system and provide its citizens with
the welfare required by the constitution. Because Norway is an oil-producing country and the
diversity of its government was not harmed by its active role in the economy, its model can be
applied to Saudi Arabia. Moreover, Saudi Arabia should enact comprehensive renewable energy
laws to develop its renewable energy sector. While ongoing government projects can help the
renewable energy sector in the short term, a legal environment for the private sector to invest in
this sector will lead to its development in the long term. Finally, Saudi Arabia can use its newly
discovered gas reserves to manage its government spending and finance the non-oil sectors listed
in Vision 2030, such as the renewable energy sector. More specifically, Saudi Arabia can apply
the Norwegian approach to invest its fossil fuel revenues and develop its non-oil sectors.
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Chapter 8

Conclusion

The first chapter of this thesis discussed the serious impact of climate change on human
existence and the earth. The danger has both long- and short-term effects on human lives, as the
consequences of climate change are now being noticed around the world. Notably, climate
change affects the political stability of many countries. The second chapter focused on the
existence and development of renewable energy. In particular, this chapter emphasized the
importance of deploying renewable energy to address climate change. Crucially, this chapter
explored the potential of solar energy, which is abundant in Saudi Arabia. Finally, this chapter
outlined some problems with solar energy, mainly its intermittency and energy storage issues.
The third chapter centered on Saudi Arabia, and it both contextualized and explored the
country’s Vision 2030 goals and shift from fossil fuels to non-oil energy sources, particularly
renewable energy. First, the chapter covered the environmental norms under Islam as a religion
and the extent to which Islam advocates for environmental protection. This chapter also analyzed
the constitution of Saudi Arabia and the fundamental rights that it provides to the citizens.
Specifically, the constitution makes the government responsible for providing a clean
environment to its citizens. It emphasized that Saudi Arabia’s reliance on fossil fuels will not
lead to a sustainable economy.
The fourth chapter discussed the Norwegian economic approach, which may prove useful
to Saudi Arabia. As Norway relies on a special group of democratic welfare-capitalist systems,
its government is responsible for providing welfare to its citizens. Thus, the state is active in the
economic system, and it aims to regulate the market in a way that ensures welfare. This chapter
also examined the Norwegian sovereign fund, which invests oil revenues in non-oil sectors to
create a sustainable economy. Since the discovery of oil, Norway has acknowledged that a
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reliance on oil will lead to economic crisis. Lastly, this chapter outlined Norway’s renewable
energy laws and the effectiveness of these laws on the development of its renewable energy
sector. The fifth chapter investigated the major challenges that Saudi Arabia faces as it shifts
from relying on fossil fuels to its non-oil sectors, mainly the renewable energy sector. First,
Saudi Arabia lacks a regulatory framework to provide a competitive market. Second, Saudi
Arabia may struggle to achieve its Vision 2030 goals because of low oil prices. Third, Saudi
Arabia suffers from complex and bureaucratic administrative laws, which may harm the private
sector and discourage investment.
In response, the sixth chapter provided possible solutions to these three challenges while
accounting for both the Saudi context and Norwegian insights. First, Saudi Arabia can apply the
Norwegian economic model to regulate a successful competitive market economy and provide
the welfare required by its constitution. Because Norway and Saudi Arabia have similar goals
and oil resources, the Norwegian model should be attractive to Saudi Arabia. Second, Saudi
Arabia must provide a legal environment for the private sector to invest in the renewable energy
sector, thus leading to its long-term development. Crucially, Vision 2030 targets government
projects to increase the use of renewable energy, which is only a short-term solution. Third,
Saudi Arabia should use its new gas discoveries to finance its Vision 2030 projects and promote
a more sustainable economy that incorporates renewable energy. Norway has successfully
invested its oil revenues to diversify its economy and decrease its reliance on oil. Because
Norway’s economy is sustainable and did not collapse during the 2014 oil crisis, Saudi Arabia
should apply its approach to these new gas discoveries. This thesis can provide a guide for Saudi
Arabia to achieve the goals of the 2030 vision efficiently and have a more sustainable economy.
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Recommendations

1- Saudi Arabia can apply the Norwegian doctrine in terms of the government’s role in the
economy. The economy must not rely completely on the government, but it also must not be
open without any restrictions or regulations for the private sector that seeks only profits. Instead,
the government must establish regulations, policies, and restrictions for the private sector that
benefit citizens since the primary role of the government is to serve the people. In other words, if
the private businesses do not have any restrictions, they will exploit citizens and harm the
environment to seek short-term profits. Consequently, the government must regulate the private
sector to control the motives of for-profit organizations and to benefit society.

2- Saudi Arabia must enable the private sector to be the main contributor to the GDP. The private
sector has not been active in the Saudi economy because of the country’s dependency on oil,
resulting in a lack of skilled Saudi workers in the private sector. This is problematic because
Saudi Arabia aims to shift toward a market-based economy. There are many reasons for the
limited role of the private sector in the Saudi economy, including the lack of a legal environment
that attracts investments. Many developed countries seek to create an environment that motivates
entrepreneurs to achieve success. Easing investments in Saudi Arabia is needed if the country
wants foreign investors to invest in Saudi Arabia. This means that the government must enact
flexible laws to attract investors but still regulate the market in a way that protects its citizens
from corporate exploitation.
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3- Saudi Arabia should develop its education system to provide the market with qualified labor.
Evidently, there is an imbalance between what the market demands and what the education
system produces. Since Saudi Arabia aims to shift from fossil fuels to other sustainable sectors,
the education system must meet the demand of these sectors, such as the renewable energy
sector. Most importantly, workers in the new emerging sectors need technical and vocational
training to meet the demand of the new sectors that the country aims to develop according to the
2030 vision.

4- Saudi Arabia must enact renewable energy laws for the renewable energy sector. The market
for the new emerging sector must be attractive to private businesses. This means that incentives,
soft policies, and government subsidies are needed to motivate the private sector to invest in the
renewable energy sector. The government should not focus heavily on establishing clean energy
projects but must establish a market that the private sector develops as part of the new emerging
sector. Establishing a competitive market will allow the renewable energy sector to develop in
the long term. The government can establish its own clean energy projects, but this should be
separate from the private sector.

5- There are many successful renewable energy laws in Norway that can benefit Saudi Arabia in
regulating the renewable energy sector. For instance, the Norwegian Energy Act introduced the
prosumer system to motivate the public to rely more on renewable energy sources since it is
beneficial for them. These laws and regulations support the government in regulating and
motivating the private sector to invest in the renewable energy sector. This will develop the new
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emerging sector in the long term and will make it more competitive and easier to access in the
future.

6- Saudi Arabia can also apply feed-in tariffs (FIT). The FIT regime has three main financial
benefits. First, the regime provides payment for all clean electricity produced, even if used by the
producer itself. Second, the regime provides bonus payments to producers who export their clean
energy to the grid. Finally, the regime also reduces the producer’s standard electricity bill. Saudi
Arabia can use the FIT regime to reduce its high consumption of electricity generated from fossil
fuels and prioritize clean energy.

7- Another regime that Saudi Arabia can use in regulating the renewable energy sector is the
renewable portfolio standard (RPS). The RPS requires renewable energy producers to generate a
minimum amount of clean energy to sell or to install at a certain capacity and to ensure that the
target is met. A certificate or credit is issued for each unit of power that a renewable energy
producer generates. These certificates or credits can then be sold to energy supply companies
either in conjunction with or separately from the underlying power. This system has had a
positive effect on the development of the renewable energy sector in many countries. These
standards, along with other renewable energy laws and policies, can develop the Saudi renewable
energy sector in the long term.

8- Saudi Arabia can replicate the Swedish-Norwegian market for electricity certificates. The
country can create this market with the other Gulf region countries since they have the same
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challenges and goals in shifting to clean energy. This system will increase the renewable energy
market, which will make it more attractive to investors.

9- Saudi Arabia can support the renewable energy sector in other ways, such as by offering
government subsidies. It is important to note that fossil fuels developed after governments
offered huge subsidies. Thus, it will be helpful to provide government subsidies and tax cuts for
the renewable energy sector to achieve the goal of replacing fossil fuels in the future.

10- Saudi Arabia should provide sufficient protection for intellectual property rights, such as
safeguarding trade secrets. The concept of trade secrets and other intellectual property rights
should be defined clearly to protect the rights of investors. More importantly, Saudi Arabia must
provide methods for equitable recovery if trade secrets are violated.

11- Saudi Arabia can apply the Norwegian doctrine to exploit its natural gas resources and create
a sustainable economy. This exploitation can be applied by creating a sovereign wealth fund that
uses gas revenues without affecting the general income flow to the government, thereby
buffering the impact of volatile gas revenues on government spending and creating financial
savings that benefit current and future generations.
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